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eee cers tooth for every denture technique 


Trubyte New Hue Posteriors 
Trubyte New Hue Posteriors 
have cuspal inclinations that are 
comparable to those of moder- 
ately worn natural teeth. 
Especially suited for partial and 
full dentures that oppose natural 
teeth, and for full denture cases 
in which individual condylar 
records have been made. 


Trubyte New Hue 20° TRUBYTE. NEW HUE 20° DIATORIC 


Posteriors ore by far the 31L RES ee 

most popular teeth for full 
denture work. Their low cuspal 
inclination minimizes lateral 20° DIATORIC 


thrust. Their narrow occlusal iG 


contact minimizes pressure on 
the underlying ridge. 


Geometric Posteriors in 
Trubyte New Hue Shades 


For those dentists who prefer 
posterior teeth with no lateral 
cusp inclination, Geometric Pos- 
teriors are available. Designed 
by J. B. LaDue, D.D.S. and J. A. 
Saffir, D.D.S., Geometric Posteri- 
ors possess definite advantages 
over all other flat plane teeth. 


and they’re all products of 
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SYMPOSIUM ON DENTAL CARIES BY 


THE AAAS SUBSECTION ON DENTISTRY 


section presents a symposium on den- 

tal caries which deals with the three 
aspects of research most likely to solve 
the problem. They are: (1) bacterial 
and biochemical investigation, (2) stud- 
ies of the’ effects of nutrition and sub- 
strates and (3) development of methods 
for prevention and control. 

This symposium, presented originally 
by the subsection on dentistry of the 
American Association for the Advance- 
ment of Science, offers a ready oppor- 
tunity to compare and evaluate the latest 
opinions and conclusions on dental caries 
which, while not complete, represent the 
efforts of authorities in each field. 

The subsection on dentistry was organ- 
ized in 1935 under one of 15 sections in 
the A.A.A.S.* 

Brief comments on each article written 
by subsection essayists follow. 


month THE JOURNAL'S scientific 


Kesel, page 381, citing the reports of more 
than forty research workers, presents abun- 
dant clinical, microscopic, dietary, chemical 
and bacteriologic evidence to support the the- 

1. The A.A.A.S. has more than 200 affiliated and 

— including the American Dental As- 
the American Association of Dental Schools 


Amevican Call College of, Dentists and the International 
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ory that caries aCtivity is initiated by acids 
resulting from action of oral enzymes on re- 
fined carbohydrate foods. He takes issue with 
those who contend that caries is primarily the 
result of proteolytic decomposition and refers 
to his own recent studies which indicate that 
ammonia production due to the activity of 
proteolytic bacteria is inimical to the growth 
of lactobacilli and related organisms which are 
always numerous in the mouths of caries-sus- 
ceptible persons. 


Harrison, page 391, conducted bacteriologic 
studies of plaque material from the teeth of a 
group of children who were examined every 
six weeks. More than six hundred plaques were 
obtained before caries appeared and more than 
three hundred plaques were obtained from the 
same areas after they became carious. Lacto- 
bacillus was the only organism that) appeared 
with increasing frequency in the weeks preced- 
ing the clinical appearance of caries, a, fact 
which lends support to the presumption that 
this organism plays a role in the initiation of 
the lesion. The study provides some confirma- 
tion of previous evidence that streptococci are 
more persistently associated with advanced ca- 
ries of the dentin. 


Williams, page 403, points out that the 
close association which has been demonstrated 
between lactobacilli and dental caries. makes 
it desirable to determine whether one or more 
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species, or types within a species, are pre- 
dominant. To facilitate identification, Wil- 
liams conducted studies which demonstrate 
that definite groups of oral lactobacilli may be 
differentiated by immunologic methods. He 
states, “Results of antigenic analysis promise 
to be useful in studying the relation of these 
organisms to dental caries.” 


Hemmens, page 407, has made a thorough 
study of the controversy that has existed for 
the last twenty years regarding the differenti- 
ation, if any, between oral and _ intestinal 
strains of lactobacilli. Her study of the in- 
vestigations of Kligler, Howe, Hatch, Bunting, 
Rosebury, Harrison and at least a dozen other 
researchers leads her to the conclusion that 
“the weight of evidence appears to favor the 
essential identity of L. acidophilus Moro (the 
intestinal strain) with the lactobacilli inhab- 
iting the oral cavity.” 


Elvehjem, page 410, is of the opinion that 
dietary control of caries is possible to a con- 
siderable extent, although it is difficult to de- 
termine whether systemic action or changes in 
oral environment are responsible for the ef- 
fects. 


Jay, page 416, is concerned with the pos- 
sibility that the oral flora is not determined 
by the substrate alone. In a group of persons 
with rampant dental caries, 83.4 per cent of 
those who adhered for two weeks to a diet 
low in carbohydrate and free from sugar ex- 
hibited a marked reduction in lactobacillus 
counts. Although the subjects were gradually 
returned to an unrestricted diet, most of 
them continued to have low lactobacillus 
counts. Jay states: “These patients were con- 
suming foods that, before treatment, were 
associated with high oral lactobacillus counts, 
but after treatment the same amount of car- 
bohydrate could be ingested without increas- 
ing the lactobacillus counts. . 
therefore, that some factor other than the sub- 
strate derived from food had influenced the 
growth of the bacteria.” 


Fosdick, page 419, discusses the many fac- 
tors that must be considered in studying nat- 
ural immunity to caries. He offers the sugges- 
tion that the plaque may be the last natural 
barrier against caries, but when it becomes 
impregnated with sugar and infected with 


. . It appears, 
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aciduric organisms it becomes a direct cause 
of caries. 


Gruebbel, page 426, points out that in most 
communities in the United States the inci- 
dence of carious lesions in children is about 
six times as high as the rate of correction. 
He doubts that facilities for dental treatment 
can be developed sufficiently to control caries 
by repairing damage after it has occurred and 
strongly appeals for the adoption of better ca- 
ries preventive measures. 


Eskridge, page 428, states that true educa- 
tion consists of more than the transfer of in- 
formation from one mind to another. It must 
include a method of transfer that will moti- 
vate the recipient to act on the information 
received. She discusses the various mediums 
used for disseminating knowledge and influ- 
encing attitudes. “No dentist,” she says, “can 
do his best work without accurate diagnosis, 
nor can an educator function effectively with- 
out an accurate knowledge of the problem 
that confronts him.” 


Arnold, page 433, discusses briefly three 
methods of fluoride therapy: fluorination of 
water supply, topical application of fluoride 
solutions and fluoride ingestion by means of 
dietary supplements. He suggests that the most 
economical and practical method is through 
the treatment of domestic water supplies, al- 
though evidence indicates that dental caries 
can be reduced by about 40 per cent through 
the use of topical applications. Little evidence 
is available as a basis for evaluation of supple- 
mental feeding of fluoride for caries control. 


Fulton, page 438, from his own observations 
and from studies made by others, concludes 
that dental clinics for children, as now oper- 
ated, are relatively ineffectual in the control 
of caries. This does not imply that the serv- 
ices rendered in such clinics are useless. It 
merely demonstrates anew that dental caries 
is a public health problem of the first magni- 
tude and that it is imperative to identify and 
study the factors that now limit clinic effec- 
tiveness. 


Stephan's paper on “Relative Importance 
of Polysaccharides, Disaccharides and Mono- 
saccharides in the Production of Caries” is 
scheduled for publication in a later issue of 
THE JOURNAL. 
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CARIES OF THE ENAMEL: EVIDENCE 


FOR THE DECALCIFICATION THEORY 


Robert Kesel, D.D.S., M.S., Chicago 


dental caries is produced by acid dis- 

solution of the calcified dental tissue. 
Many authorities could be cited in sup- 
port of this contention, but the source of 
the destructive acid and the mechanism 
of its production have been matters of 
wide conjecture. The concept developed 
by W. D. Miller’ before the turn of this 
century is now generally accepted. Miller 
concluded that caries results from the 
conversion of carbohydrate foodstuffs 
into acid by bacterial activity and that 
decalcification is followed by proteolytic 
digestion of the organic substance. 

Obviously, majority opinion is not 
proof of correctness, but much evidence 
has accumulated in the last fifty years to 
change Miller’s concept from theory to 
fact. The evidence is largely presumptive, 
but that is because no method yet has 
been devised to reproduce artificially the 
natural oral conditions under which ca- 
ries occurs. If time, temperature, sub- 
strate, bacterial flora, salivary composi- 
tion, rate of salivary flow and all other 
such factors could be duplicated and reg- 
ulated outside the oral cavity, direct evi- 
dence could be obtained. This, however, 
seems practically impossible. 

The available evidence can be divided 
into five categories: (1) clinical, (2) mi- 
croscopic, (3) dietary, (4) chemical and 
(5) bacteriologic. 


F's centuries it has been believed that 


Professor of applied materia medica and therapeu- 
tics, and head of the department, College of Dentistry, 
University of Illinois. 

y Figures 1, 3, 4 and 5 are reprinted from Black, G. 

Operative Dentistry. _Chicago: Medico-Dental 
Publishing’ Company, 1920. Figure 2 was furnished by 
o. pie McCall from the’ f files of the Murry and 

nie Dental Clinic. 

1. Miller The Micro-Organisms of the Hu- 
man Mouth. ite, 1890 


Clinical Evidence 


In my opinion, clinical studies of den- 
tal caries establish beyond doubt the asso- 
ciation of bacteria with the development 
of dental caries. The carious lesion begins 
on the dental surface, it develops in char- 
acteristic areas, and it spreads over the 
surface in a pattern directly related to 
the opportunity afforded bacteria for at- 
taching themselves to the teeth and re- 
maining there with a minimum of exter- 
nal disturbance. Cavities invariably begin 
in the sheltered areas on the dental sur- 
face—in pits and fissures, on interproxi- 
mal surfaces gingivally to the contact 
points, and on the buccal and labial sur- 
faces of the gingival area, where the con- 
tour hinders natural cleansing. 

That no inherent structural weakness 
is responsible for the greater vulnerabil- 
ity of these areas is proved by the obser- 
vation that when teeth are malposed, 
with the usually resistant areas in such a 
position that they are not self-cleansing, 
those areas become carious. For example, 
an upper bicuspid may erupt with a rota- 
tion of go degrees, so that the lingual 
surface, which usually is free from ca- 
ries, is in contact distally with the first 
molar. Typical proximal caries may de- 
velop on the lingual surface, although 
the only abnormality of the tooth is its 
position. 

A minority of workers studying the eti- 
ology of caries, such as Pincus,? Nuckolls* 


2. Pincus, Paul, Caries: A New Theory of the 
Cause. Illinois D. J. 9:80 (March) 1 

3. Nuckolls, James, and Frisbie, # E., Caries of 
Enamel; Brief Discussion of . Historical Background; 
Fundamental of Carious Lesions and Factors 
Which May Exert Influence on Control of Dental 
Caries. J. Am. Col. Den. 13:84 (June) 1946. 
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Fig. 1.—Early proximal caries. in an upper 

incisor. Surface spread is limited by the con- 

tour and position of the tooth. The cone- 

Shaped penetration is apparent in the section 
at left 


and Gottlieb,* have expressed the opinion 
that destruction of enamel is brought 
about by disintegration of the organic 
enamel substance. They contend that, al- 
though the amount of organic matter is 
small and its distribution uneven, it may 
be important as a binding material for 
the inorganic substance, comparable to 
the mortar between the bricks of a wall. 
The bulk of a wall, they point out, is of 
bricks, but if the mortar could be re- 
moved without destroying the bricks the 
wall would weaken and collapse. but, if 
the organic portion of the enamel is re- 
moved by proteolytic digestion resulting 
in collapse of the enamel, and if acid 
formation is not necessary, why does the 
carious process change its nature when 
it reaches the dentin? In the dentin there 
is sufficient organic matter to maintain 
the form of the tissue when the inor- 
ganic salts are removed. 

The carious process in dentin definitely 
places the removal of the inorganic ma- 
terial first, leaving a mass of undigested 
and apparently unaltered organic matter 
for subsequent destruction. Every clin- 
ician has removed large segments of soft- 
ened dentin from the base of a carious 
cavity. When such excavated dentin is 
prepared for histologic study, it often 


4. Gottlieb Bernhard, New Concept of 
and Its Clinical 4 lication. J.A.D.A. 
1489 (November), 31:1508 ( ber) 1944. 
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shows the normal tubular arrangement 
that is characteristic of the tissue. It re- 
sembles the picture seen when the inor- 
ganic salts are removed by exposure to 
acid in the decalcification technic used 
to prepare teeth for microscopic study. 

It is improbable that the carious proc- 
ess changes from a proteolytic one in the 
enamel to a predominately decalcifying 
one when the dentino-enamel junction is 
reached. If the process is predominately 
a decalcifying one in dentin, and if clin- 
ical evidence establishes it as such, it is 
reasonable to believe that its nature in 
the enamel is similar. 


Histologic Evidence 


When carious lesions are examined 
under the microscope, certain features 
are observed to be characteristic of the 
various stages of development. A lesion 
in the early stages, when the enamel sub- 
stance has been altered but while there 
is as yet no cavitation, is probably the 
most interesting because it permits one 
to study the method of destruction in its 
simplest form. There can be no question 
that caries begins on the surface. If it 
begins in a pit or a groove on a surface 
that is otherwise self-cleansing, there is 
no lateral spread of the lesions on the 
surface, but rather a penetration in the 
direction of the pulp. If the lesion starts 
on a smooth surface, it may spread over 
that surface in any direction in which the 
contour and position of the tooth afford 
a barrier to the cleansing mechanisms of 
the mouth. 

The penetration follows the direction 
of the enamel rods, but the tissue between 
the rods, the interprismatic substance, is 
affected first. In fact, the rods act as a 
barrier to lateral spread of the destructive 
force, so that the lesions penetrate deep- 
est beneath the initial point of attack. 

The surface spreading and penetration 
of caries is well illustrated in the accom- 
panying photographs. 

Figure 1 demonstrates an early stage 
of dental caries on the proximal surface 
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of a lateral incisor. The involved area, 
when observed by reflected light, is white 
and opaque. There is no gross loss of den- 
tal tissue, but the surface of such a region 
feels ‘rough when an exploring point is 
passed over it. The enamel has lost its 
normal translucency and its smooth, 
glossy surface. The spread of a lesion is 
determined by the contour and position 
of the tooth. In this instance, the lesion 
has begun just gingivally to the contact 
point and has spread toward the labial 
and lingual line angles. It also has spread 
toward the gingiva, but it does not extend 
beneath the free gum margin. Clinical 
studies reveal that the spread of caries 
on the proximal surfaces of the anterior 
teeth is limited to this area, which is not 
self-cleansing. 

The specimen at the left in Figure 1 
shows the penetration of the lesion. Note 
that it has progressed to its deepest point 
beneath the spot first attacked. As the 
attacking mechanism spread over the sur- 
face, the underlying enamel became in- 
volved, but the penetration diminishes 
toward the extremities of the surface in- 
volvement. The logical explanation of 
this is the time factor. The area attacked 
first and longest shows the deepest pen- 
etration. Thus, the lesion has assumed 
the form of a cone, with its base toward 
the surface and its apex toward the den- 
tino-enamel junction, following the di- 
rection of the enamel prisms. The ma- 
terial between the enamel rods appar- 
ently is more vulnerable to the attacking 
force than are the rods themselves, and 
this causes the attack to be directed in- 
ward rather than laterally across the rods. 

Figure 2 shows the spread of the cari- 
ous lesion on the proximal surface of a 
posterior tooth. Again the surface area 
involved is determined by the configura- 
tion of the tooth and by its position in 
the dental arch. The spread is broadest 
in a buccolingual direction because of the 
protection afforded by contact with the 
adjacent tooth. It is narrow in an occluso- 
gingival direction and tapers off toward 
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the buccal and lingual surfaces because 
the enamel surface occlusal to the con- 
tact area is self-cleansing during mastica- 
tion and because gingivally the surface 
is protected by the overlying tissue. 
Figure 3 shows a lesion similar to that 
in Figure 2. A tooth has been split in an 
occluso-apical plane. The lesion appears 
white in reflected light and is narrow in 
the occlusogingival direction for the rea- 
sons just outlined. It has penetrated to 
the dentino-enamel junction and is 
spreading in all directions. The reason 
for this spread is that numerous branch- 
ings of the dentinal tubules in the area 
make it easily permeable. The attacking 
force can be seen working outward into 
the enamel from the dentino-enamel 
junction. Again the attack is following 
the direction of the enamel prisms. 
Figure 4 shows a bicuspid split in a ° 
buccolingual plane through early proxi- 
mal lesions. Caries has affected the 
enamel but has not destroyed the con- 
tinuity of the dental surface. Note the 
broad buccolingual spread of the lesions 
and their penetration of the enamel in 
the direction of the enamel rods. There 
is evidence that several areas of the 
enamel surface have been subjected to 


Fig. 2.—Early proximal caries in a molar. Be- 

cause of the position and contour of the tooth, 

the involved area is broad in the buccolingual 

direction and narrow in the occlusogingival 
dimension 
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Fig. 3.—-Proximal caries in a section from a 
- bicuspid. The involved area is narrow in the 
occlusogingival direction. Note the spread 
along the dentino-enamel junction and the 
backward penetration into the enamel 


isolated attacks. The attacking forces 
have spread laterally so that the entire 
surface has become involved, but not the 
entire enamel substance toward the den- 


tino-enamel junction. Note how the 
prominent line angles of the tooth toward 
the buccal and lingual surfaces act as a 
barrier to spread on the surface. The 
spread of the lesion around the lingual 
line angle on the surface to the right oc- 
curred because the adjacent tooth was 
out of position, coming into contact with 
the bicuspid too far lingually and thereby 
creating an area of uncleanliness in a 
position that ordinarily would have been 
kept clean by mastication. 

Figure 5, A, clearly illustrates the dif- 
ference in mode of attack when the cari- 
ous lesion develops in a pit or a fissure. 
The central groove shows a very early 
attack. The affected enamel has a white 
appearance. There is no spread of the 
lesion on the surface, where the enamel 
is self-cleansing. If the tooth were used 
in mastication the bacteria could not 
maintain themselves undisturbed for any 
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length of time on the smooth occlusal 
surface. The attacking forces in this in- 
stance are concentrated in the sheltered, 
non-self-cleansing groove, and the pene- 
tration again follows the direction of the 
enamel rods. As a result, in this type of 
caries the cone-shaped penetration has 
its base at the dentino-enamel junction 
and its apex toward the surface. 

Figure 5, B, illustrates a slightly more 
advanced condition with very little sur- 
face spread. Again there is penetration 
toward the dentin with a broadening base 
in that direction because of the arrange- 
ment of the enamel rods. Here the at- 
tacking force has been so concentrated 
or prolonged that some of the enamel 
rods have been destroyed. 

Figure 5, C, shows how extensively in- 
volved the dentin may become through 
a small opening in the occlusal enamel 
surface. Much of the occlusal enamel has 
been undermined. The large mass of ca- 
rious, decalcified dentin has shrunk, pull- 
ing away from the enamel in the direc- 
tion of the pulp and leaving the enamel 
unsupported. If caries results primarily 
from proteolytic activity, and if acids 
play no part or only a minor one, it is 
difficult to explain how such a large mass 
of decalcified dentin can be present with 
its organic substance intact. Histologic 
sections of such softened dentin reveal 
a normal tubular arrangement, at least 
in the pulpal portion of the mass. 

Figure 6, a photomicrograph taken at 
a very early stage of involvement, shows 
the effect of caries on the enamel. This 
bit of enamel was thinly ground so that 
it could be examined by transmitted light. 
The carious lesion, viewed thus, has a 
dark appearance; when examined by re- 
flected light it looks white and opaque. 
On the surface can be seen the bacterial 
plaque, adherent to the enamel. The bac- 
teria in this plaque are hard to identify, 
particularly at this low magnification, 
but the filamentous forms that constitute 
the basis of the plaque can be seen pro- 
truding from the bacterial layer. 
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As the enamel becomes involved by 
caries, several structures in it become 
prominent. A series of dark bands can 
be seen, running more or less parallel 
to the surface. These are the incremental 
lines (striae of Retzius) representing the 
increments or layers in which the enamel 
was deposited. Also, the enamel rods show 
striations at right angles to their length, 
which give the rods a beaded appearance. 
The prominence of these structures is 
due to the fact that they are less highly 
calcified and that during the carious or 
decalcifying process the calcium salts are 
removed from them more rapidly and 
completely than from other regions, thus 
bringing them into prominence when the 
tissue is observed under transmitted light. 

According to Kronfeld, as enamel be- 
comes decalcified the less calcified or 
softer interprismatic substance goes first, 
followed by those portions of the enamel 
prisms that unite the individual globules 
of calcium salts in the prism sheaths. 
These globules are compressed against 
each other as they solidify. The resulting 
effect of acid brings the individual seg- 
ments or divisions of each prism into 
prominence, and their visibility gives the 
prism a segmented appearance. Kron- 
feld® states, “The same appearance of 
transverse striation can be observed when 
a ground section of intact enamel is ex- 
posed to the action of a dilute acid under 
the microscope; as soon as the acid reach- 
es the enamel, the rods begin to show 
this segmentation.” This similarity be- 
tween the appearance of enamel sub- 
jected to decalcification in vitro and the 
appearance of actual carious lesions of 
the enamel is good evidence that the ini- 
tial lesion of caries is the result of acid 
decalcification. 


Dietary Evidence 


Many dietary studies have been re- 
ported, supplying inferential evidence 
5. Kronfeld, Rudolf, Histopathology of the Teeth 


and hie ir Surrounding Structures. Second edition. 
Lea and Febiger, 1939, p. 113. 
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that acids formed by the bacterial con- 
version of carbohydrates are responsible 
for caries. These investigations can be 
divided roughly into two types, those in 
which races or large groups of persons 
have been studied to correlate food con- 
sumption with resistance or susceptibility 
to caries, and those in which the food in- 
take of individual persons has been con- 
trolled in an effort to regulate caries 
activity. 

The recent war produced striking evi- 
dence of the caries-inducing influence of 
refined carbohydrates, particularly sugar. 
At the 1947 meeting of the American 
Dental Association, Guttorm Toverud* 
reported his studies of dental conditions 
among Scandinavian children prior to, 
during and after the recent war. As the 
war progressed, restrictions in the use 
of sugar increased. Finland was the first 


6. Toverud, Guttorm, in press. 


Fig. 4.—Proximal caries in a cross-section of 

a bicuspid. The surface continuity ts intact. 

although it is apparent that the carious attack 
began at several points 
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Fig. 5.—A: Caries beginning in an occlusal groove. There is cone-shaped penetration but no 
surface spreading because the occlusal surfaces outside the groove are self-cleansing. B: More 
advanced caries in an occlusal pit. The cone-shaped penetration and minimum surface spreading 
are seen here too. C: Advanced occlusal caries. Although there is marked involvement of the 
dentin, the opening through the occlusal enamel is still small. The enamel is undermined by the 
spread of the carious process at the dentino-enamel junction, with shrinking of the carious dentin 


to face curtailment. Norway was next, 
followed by Sweden and then Denmark. 
Toverud noted a decrease in caries ac- 
tivity in direct proportion to the extent 
of sugar restriction. Thus Finnish chil- 
dren first showed a decrease in caries, and 
Swedish and Danish children were the 
last to show the effect. There was some 
increase in caries activity after the re- 
moval of wartime restrictions on sugar. 
Morgan and his associates’ examined 
the mouths of several hundred repatri- 
ated prisoners of war who had been held 
in Japanese prison camps for two or more 
years. These subjects showed evidence of 


7. Morgan, H. J.; Wright, I. S., and Van Ravens- 
waay, A. C Health fh i i 


Prisoners of War 


be of 
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severe malnutrition, but there was a de- 
crease in caries activity. Again, the de- 
crease seemed accounted for by the ab- 
sence of refined carbohydrates in the 
prison diet. 

Schour and Massler* examined several 
thousand Italians to determine the effect 
of wartime malnutrition on the oral tis- 
sues. They found caries to be only one- 
seventh to one-half as prevalent in post- 
war malnourished Italy as in the United 
States. They concluded that the reduced 
sugar intake in Italy and the high sugar 
consumption in the United States may, 
at least in part, explain the difference. 

8. Schour, Isaac, and Massler, Maury, Dental Ca- 


ries Experience in Postwar Italy. (1945): I. Prevalence 
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Day® studied more than 300 children 
in Hissar, India, where a state of famine 
has existed seven times in the last ten 
years. The children as well as the adult 
population showed evidence of severe 
malnutrition, yet the incidence of caries 
was extremely low—about one decayed 
tooth for every two children. The caries 
attack rate for school children of Roches- 
ter, New York, who according to our nu- 
tritional standards are much better nour- 
ished than the Hindu children, was thir- 
ty-five times as high. Again the difference 
was attributed, at least in part, to the 
difference in sugar consumption. 

Mann and his associates’ found that 
malnourished persons in Birmingham, 
Alabama, showed an incidence of dental 
caries only 30.5 per cent as high as that 
of persons who were classified by labora- 
tory and clinical criteria as well nour- 
ished. 

The native Eskimo, untouched by civi- 
lization, is noted for his excellent teeth. 
Several years ago Waugh” reported that 
when some form of refined carbohydrate 
was fed daily to Eskimo children free 
from dental caries, cavities began to de- 
velop in the occlusal surfaces of their 
molar teeth after five or six weeks. 

Many studies demonstrate reduced 
caries activity following the voluntary 
reduction of carbohydrate intake by indi- 
vidual subjects. Studies of caries control 
at the University of Michigan’? have 
supplied much evidence of this kind, and 
it has been substantiated by the conclu- 
sions of Becks and his co-workers on the 
west coast and by others. Becks** reported 
a five year study that demonstrated a 60 

9g. Day, C. D. M., Oral Conditions in the Famine 
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10. Mann, A. W., and others, Comparison of Dental 
Caries Activity i in Malnourished and Well-Nourished 
Patients . 34:244 (February 15) 1947. 

1. Waugh, D. B., and Waugh, L. M., Effects of 
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59:483 (March) 1940. 
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to 70 per cent reduction in caries activ- 
ity. He attributed the reduction to a re- 
striction in carbohydrate consumption. 

Several reports indicate that dental 
caries is on the increase. One now in 
press** indicates a 50 per cent rise in de- 
cayed, missing and filling teeth of grade 
school children during a thirteen year 
period. The increased prevalence of ca- 
ries accompanied an increased consump- 
tion of sugar. Estimates from the Depart- 
ment of Agriculture’® indicated that 
8,500,000 tons of sugar were consumed 
in the United States during 1947, or ap- 
proximately 140 pounds a person. About 
a hundred years ago the consumption 
was 20 pounds per capita per year. 

In animal experiments, the diets that. 
produce caries invariably contain some 
fermentable carbohydrates. Without the 
carbohydrate, caries does not develop in 
animals. 

There is indication, there- 
fore, that food intake is associated with 
caries activity, and that an excessive 
consumption of refined carbohydrates, 
which are readily converted into acid by 
the oral enzymes, is a consistently related 
factor. Carbohydrates are the only kind 
of food that can be converted into acid 
of sufficient strength to dissolve enamel. 
This evidence, although presumptive, 
further substantiates the theory that ca- 
ries of the enamel is brought about by 
acid decalcification. 


Chemical Evidence 


Chemical studies have provided some 
of the best evidence in support of this 
theory. It has been established that a pH 
of 5.4 is required in order to decalcify 
enamel in an artificial medium buffered 
similarly to saliva.’* Stephan’ has de- 


14. Wisan, J. M., in press. 
15. The World yan Situation. Washington, D. C.: 
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16. Enright, J. J.; Friesell, = E., and Trescher. 

O., ay of the Cause and Nature of Dental 

Caries J. D. Res. 12:806 (October) 1932. j 

17. Stephan, R. M., Changes in Hydrogen Ion 
on Tooth and in Carious Le- 
sions. J.A.D.A. 27:71:18 (May) 1940. 
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Fig. 6.—Early proximal caries of the enamel, 

shown microscopically in a thinly ground sec- 

tion. Note the dense bacterial plaque attached 

to the enamel surface. Incremental lines are 

prominent, and the involved enamel rods show 
cross striations 


veloped a technic for measuring the pH 
on localized areas of the tooth surface 
by employing small antimony electrodes. 
The pH readings are registered by means 
of a potentiometer which has a high de- 
gree of accuracy. 

When caries-sysceptible mouths are 
rinsed with a dextrose solution, there is 
an almost immediate drop in the hydro- 
gen ion concentration. Within a few 
minutes sufficient acid has formed to 
drop the pH level below 5.4, the critical 
point at which enamel destruction can 
take place. When the pH readings are 
taken from areas already carious, the 
acid formation is even more pronounced. 
When subjects resistant to caries are 
tested in this manner, the decrease in pH 
is not significant. Fosdick’* has substan- 
tiated Stephan’s observations, which 
prove an association between acid forma- 
tion and caries activity. 

It is true that exposure of the enamel 
of extracted teeth to acids produces a 
dissolution of the tooth tissue that mi- 

18. Fosdick, RB. 83 ond others, Rate of Acid For- 
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croscopically does not resemble caries in 
all respects, but, as has been stated, all 
of the natural conditions under which 
caries occurs cannot be duplicated arti- 
ficially. There seems to be no convincing 
chemical evidence that enamel can be 
destroyed by proteolytic or alkaline 
agents in vitro under conditions com- 
parable to those provided by the oral 
Cavity. 

Several chemical tests have been de- 
veloped to determine caries activity. 
They are based on the rate of conver- 
sion of dextrose into acid: One of them 
was designed by Fosdick’® and measures 
the amount of powdered. enamel that 
will dissolve while suspended for four 
hours in a mixture of saliva and dex- 
trose. Experience has demonstrated a 
high correlation between the rate of 
enamel dissolution and the clinical con- 
dition of the subject from whom the 
saliva was obtained. The more active 
caries is clinically, the more powdered 
enamel is dissolved by the saliva-dex- 
trose mixture. 

A similar test was developed by 
Wach.” His test is simpler, in that it 
omits the use of powdered enamel and 
the necessity for calcium determinations 
on the saliva-dextrose mixture before 
and after the four hour period of incu- 
bation. His test measures directly the in- 
crease in total titratable acidity and the 
drop in pH when a saliva-dextrose mix- 
ture is incubated for four hours. Saliva 
of subjects who have active caries will 
show a drop in pH to 5 or lower, whereas 
that of subjects who are resistant to 
caries will not. Experience with this test 
likewise shows a significant degree of 
correlation. 

Still another laboratory test indicating 
a high correlation between acid produc- 
tion and caries activity is the Snyder 

19. Fosdick, L. S., and others, Enamel Decalcifica- 
tion by Mouth Organisms and Dental Caries: A Sug- 
ested Test for Caries Susceptibility. J.A.D.A. 24:1275 
(August) 1937- 

20. Wach, E. C., and others, Testing Caries Ac- 


tivity by Acid Production in Saliva. J. D. Res. 22:415 
(October) 1943. 
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test.27 It employs an indicator dye in a 
medium containing dextrose. When this 
medium is inoculated with saliva from 
a carious mouth, sufficient acid is formed 
in twenty-four hours to produce a defi- 
nite change in the color of the medium. 
The change does not occur consistently 
when saliva from caries-resistant persons 
is used. 

Coolidge”* has described a technic for 
measuring the rate of solubility of enamel 
on the tooth surface in the oral cavity. 
A sugar solution is placed in contact 
with the tooth surface; materia alba and 
plaque scrapings from the area to be 
tested are obtained for a phosphate de- 
termination. The area then is protected 
from the oral environment for ten min- 
utes by a sealing mechanism, after which 
more scrapings are obtained for another 
phosphate determination. The difference 
between the results of phosphate analyses 
represents the amount of enamel that has 
gone into solution as a result of the 
acidity developed by direct application 
of dextrose to the tooth surface. Pre- 
liminary studies by this method again 
show a positive correlation between ca- 
ries activity and acid formation. 

Other studies supplying evidence that 
the carious process is a decalcifying one 
are those concerned with the buffering 
Capacity of saliva. A good example is 
the report of Dreizen and his co-work- 
ers," who observed a high correlation 
between clinical findings and _ salivary, 
chemical, bacteriologic and buffering- 
capacity tests. The saliva of patients rela- 
tively free from dental caries had the 
highest buffering capacity, in contrast to 
that of patients with either moderate or 
rampant caries. The latter showed a pro- 
gressive decrease in salivary buffering 


21. Snyder. ; Correlation and Comparison of 
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22. Coolidge, T. B., Method of Chemical Measure- 
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capacity. It is unlikely that such chemi- 
cal relations would exist if acidity were 
not important in the production of caries. 


Bacteriologic Evidence 


Further circumstantial evidence that 
the formation of acids is responsible for 
dental caries is the consistent appearance, 
in the oral flora of susceptible persons, 
of bacteria that can grow at a pH as low 
as 5. These organisms are not observed 
in mouths with no active decay. 

Early in the beginning of this century 
the association between lactobacilli and 
dental caries was noted by Sir Kenneth 
Goadby.** He applied the term Bacillus 
necrodentalis to the organism now recog- 
nized as Lactobacillus acidophilus. 

In 1915, Kligler®® also called attention 
to the relation between lactobacilli and 
carious teeth. In 1917, Howe and Hatch” 
reported that when carious cavities were 
sealed for varying periods, so that sa- 
prophytic organisms would be eliminated 
and the organisms responsible for the 
lesions would survive, cultures consist- 
ently revealed L. acidophilus. 

Between 1920 and 1930, several inves- 
tigators*’-*® began to use acidified medi- 
ums on the assumption that caries was 
produced by acids and that the organ- 
isms responsible for its production should 
be able to survive and carry out their 
life processes in an acid environment. 
These studies revealed the consistent 
presence of L. acidophilus in carious 
mouths and its absence from the oral 
cavities of persons resistant to decay. 

24. Goadby, K. W., Micro-Orgnaians in Dental, 
Caries. D. Cosmos 42:201 (March) 1 

25. Kligler, I. J., A Biochemical Study and Differ- 
entiation of Oral’ Bacteria With Special Reference to 
Dental Caries. J. Allied D. Soc. 10:141, 1915. 

26. Howe, P. R., and Hatch, Ruth E., A Study of 
the Micro-Organisms of Dental Caries. D. Cosmos 
59:961 (October) 1917. 

27. McIntosh, James, and others, An Investigation 
Into the Aetiology of Dental Caries. I: The Nature 
of the Destructive Agent and the Production of Arti- 
ficial Caries. Brit. D. J. 43:728 (August 1) 1922. 

28. Rodriguez, F. E., Studies in the Specific Bacteri- 
ology of Dental Caan. Military D. J. 5:199, 1922. 

29. Buntin and Palmerlee, Faith, The 


Role of in Dental Caries. 3 A.D.A. 
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This association between lactobacilli 
and caries activity is now so firmly estab- 
lished that health departments in many 
states are providing facilities for salivary 
cultures to determine susceptibility. Al- 
though the association does not establish 
lactobacilli as a specific etiologic factor 
the presence or absence of these organ- 
isms from the oral cavity can be accepted 
as valid evidence of caries activity. Other 
types of acidogenic and aciduric organ- 
isms, such as strains of streptococci, sta- 
phylococci and yeast organisms have a 
possible causal relation to dental caries.*° 

On the other hand, recent studies have 
determined that ammonia production 
due to the activity of proteolytic bacteria 
is inimical to the growth of lactobacilli 
and related organisms.** The saliva of 
persons immune to caries can produce 
ammonia at a more rapid rate that can 
that of persons with active caries. This 
appears to be a basic difference between 
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the immune and the susceptible. 

If caries were primarily the result of 
proteolytic decomposition, this difference 
could not exist; nor would it be so con- 
sistent a clinical observation that persons 
who are undergoing active periodontal 
destruction are relatively immune to den- 
tal caries. The types of bacteria associated 
with proteolysis—the gram-negative ba- 
cilli, the fusiforms and the spirochetes— 
are not dominant in the carious mouth 
but are prominently associated with peri- 
odontal disturbances. 


Conclusion 


In view of the circumstantial evidence 
cited—clinical, microscopic, dietary, 
chemical and bacteriologic—and other 
evidence not included here, it is exceed- 
ingly difficult to deny that caries of the 
enamel is principally a process of decal- 
cification resulting from bacterial activ- 
ity. Those who contend otherwise must 
accept the burden of proof for their 
belief, and an abundance of evidence 
will be necessary to disprove that cited 
here. 


Longevity of Prehistoric Man.—It is only within comparatively recent times, historically speaking, 
that the data necessary for a true determination of the average length of human life have 
come available. Approximate estimates for earlier times must necessarily be based upon what- 
ever fragmentary information has been brought to light by anthropological research. Thus, the 
longevity of prehistoric man has been estimated from the characteristic of fossil remains. On 
the basis of such meager evidence, it appears that the average length of life of prehistoric man 
was perhaps 18 years—a pitiful lease of life as measured by modern standards. This does 
not mean there were none surviving to mature life, but that the number of deaths in infancy 
and childhood were terrifyingly high. To judge by the large proportion of preserved skulls 
that show traces of -heavy blows, death by violence seems to have been a common occurrence 
at that period.—“Longeuity From Ancient to Modern Times,” Statistical Bulletin, Metropolitan 
Life Insurance Company, October 1947. 
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LACTOBACILLI VERSUS STREPTOCOCCI 


IN THE ETIOLOGY OF DENTAL CARIES 


R. W. Harrison, Ph.D., Chicago 


one of the most complex to be found 

in or on the human body. Dental sur- 
faces and the contents of crypts, fissures, 
fractures and cavities are exposed to all 
oral bacterial flora and it is not surprising 
that bacterial studies of the teeth have 
shown contamination at one time or an- 
other with most, if not all, of the micro- 
organisms that gain access to the mouth. 

Many bacterial species, when deposit- 
ed on the dental surfaces, fail to find suit- 
able conditions for growth and multipli- 
cation and therefore do not persist. The 
frequency with which such bacteria are 
observed in cultures of material from 
these surfaces depends to a considerable 
extent on whether they are colonized in 
other parts of the mouth or are intro- 
duced from the outside. In all cases, 
therefore, and particularly if they come 
from external sources, the degree of de- 
terminable persistence depends primarily 
on their number and the frequency of 
their introduction. 

It is sometimes far from easy to deter- 
mine whether a given species observed 
repeatedly on the teeth is a permanent 
resident, carrying on its metabolic proc- 
esses effectively in that location, or a 
transient repeatedly deposited in consid- 
erable numbers. This is especially true of 
bacteria that commonly inhabit the mu- 
cous surfaces of the mouth, the tonsils 
and the nasopharynx. Various strepto- 
cocci that are regularly present on the 
mucous surfaces and are well known in- 
vaders of some of the soft tissues of the 


|": bacterial flora of the oral cavity is 
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oral and postnasal cavities are almost 
universally found in cultures of material 
from the teeth; frequently they predom- 
inate. Which locus is primary? Are these 
streptococci really harmless transient so- 
journers on the dental surface, or do they 
play a role in the initiation of caries? 
There is some evidence on these points, 
but it is not conclusive. 


Intricacy of the Problem 


To play a primary etiologic role in the 
formation of a cavity in the enamel, a 
bacterium must be more or less contin- 
uously present at the site of the lesion 
and must be supplied with the nutrients 
required for its own metabolic activity. 
If a bacterium is suspect as a cause of 
caries, it is certainly important to learn 
whether that bacterium can or does be- 
come a permanent resident of the site. 
At present, however, it may be more im- 
portant to determine the organism’s ca- 
pacity to metabolize at the site, even for 
a comparatively short period, and there- 
by to damage the enamel. 

Despite the complexity of the oral 
flora, comparatively few species are regu- 
larly found in large numbers in associa- 
tion with dental caries, and, unfortu- 
nately for the laboratory worker, all of 
these species have been found in non- 
carious and even in edentulous mouths. 
Nor have all of them been studied ex- 
tensively, either with respect to their 
capacity to produce the kind of damage 
associated with dental decay or with re- 
spect to the significance of their associa- 
tion with the lesion. Such studies are 
needed and doubtless will be made even 
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where the association appears fortuitous. 
Also, little has been done to explore the 
possibility that caries results from the 
activities of two or more species acting 
in conjunction. 

It is presumed that bacteria may cause 
dissolution of one or more components 
of the enamel structure, either to secure 
their own metabolic requirements or as 
an incidental or accidental consequence 
of the release of harmful metabolic prod- 
ucts on the enamel surface. Theoretically, 
a cavity may result from bacterial attack 
on either the organic or the inorganic 
components of enamel, from a combina- 
tion of the two occurring simultaneously 
or from one following the other. Exper- 
imental work along these lines is being 
done in a number of laboratories. 


The Proteolytic Theory 


Frisbie, Nuckolls and Saunders,’ in 
their study of histologic preparations 
from lesions of the enamel in human 
teeth, noted changes which were appar- 
ently proteolytic under bacterial plaques. 
These changes appeared first in incom- 
pletely calcified rods and intracellular 
substance and spread until the matrix of 
the whole area had lost its structural de- 
tail. Gram-positive, spheroidal forms, 
presumably cocci, appeared in the deep- 
est parts of the lesion and, when the lesion 
spread laterally, in the lateral peripheral 
boundaries. A few other investigators 
have reported similar observations and 
have interpreted them as due to primary 
bacterial attack on the protein matrix. 
Whether the coccoid elements observed 
in such studies are actually bacteria is 
debatable. It is even less certain that the 
organisms are streptococci. 

The theories of Gottlieb? * and Pin- 
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cus*® with respect to the nature and 
origin of caries of the enamel are well 
known. 


Acid Production by Bacteria 


What is the present status of the strep- 
tococci and the lactobacilli, the two 
groups that have been studied most 
often? There is good evidence that both 
are associated with caries. Both occur in 
considerable numbers in and on the le- 
sion; both produce sufficient acid in vitro 
to cause decalcification of the tooth, and 
both are found in situ in areas where this 
degree of acidity occurs after carbohy- 
drate is supplied. Both are observed also, 
frequently in large numbers, in areas 
where there is no caries. 

Their presence in noncarious mouths 
and on noncarious dental surfaces, how- 
ever, cannot be adduced as evidence that 
they do not cause the disease in other 
mouths or in other teeth in the same 
mouth. Too many additional factors are 
involved, such as susceptibility, inhibitory 
agents, nutritional supply, the mechani- 
cal effects of the flow of saliva, the nature 
of the menstruum that holds the bacteria 
on the tooth surface, and possibly the 
presence or absence of other symbiotic 
or antibictic bacteria. 

For example, Hansen, Fosdick and 
Epple® found some years ago that, under 
certain laboratory conditions, suspen- 
sions of lactobacilli produced little or no 
decalcification of enamel in a carbohy- 
drate-containing menstruum, whereas 
decalcification occurred at a rapid rate if 
Bacterium aerogenes or a yeast was pres- 
ent. 

Stephan and Hemmens’ reported re- 
cently that when high concentrations of | 
bacteria (approximating the concentra- 
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tions occurring in dental plaques) were 
incubated in a limited amount of carbo- 
hydrate substrate the pH attained was 
not as low when streptococci, yeasts or 
sarcina were present also as when lacto- 
bacilli were present alone; that is, in- 
hibitory, not additive, effects were pro- 
duced. The same authors found that 
some oral bacteria, which under certain 
conditions produce sufficient acid to 
cause decalcification of the enamel, can 
consume the acid under some conditions 
and can even produce alkaline neutraliz- 
ing substances. Thus, in proportion to the 
concentrations of bacteria and substrate, 
the acid-producing, decalcifying capacity 
may be increased, minimized or even 
nullified. 

Stephan and Hemmens’ found that 
with concentrated bacteria and limited 
substrate both lactobacilli and strepto- 
cocci produced acid rapidly and pro- 
duced a pH level low enough to decalcify 
enamel. Diphtheroids and some sarcinae 
did this also. However, the streptococci 
and the sarcinae consumed the acid they 
produced—only the diphtheroids and the 
lactobacilli maintained the low pH in the 
absence of surplus substrate. 

Although the progress of a full or com- 
pleted lesion of dental caries involves a 
series of changes in, and eventual de- 
struction of, the organic material of 
enamel, dentin and pulp, and although 
attack on the organic material may pre- 
cede decalcification or loss of inorganic 
structure (even, possibly, in enamel, as 
some investigators claim, though this is 
a point of view which seems unsupport- 
able in the light of available evidence), 
there is little information as to the pos- 
sibility that lactobacilli or streptococci 
are involved in this process. Therefore, 
in attempting to evaluate the evidence 
on these two groups of bacteria, this dis- 
cussion will be restricted almost entirely 
to data bearing on the Miller theory: 
that caries is essentially a process of de- 
calcification resuliing from the action of 
acid produced by bacteria. 
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Cultures From Dentinal Lesions 


Without intending to imply that caries 
is not a continuous process or to empha- 
size its two-phase aspects, I should like 
to divide the discussion, more or less 
loosely, into two parts, separating the 
initiation and development of the lesion 
in the enamel from the changes occur- 
ring after the dentin becomes involved. 
The dentinal aspects can be dealt with 
briefly. More attention will be given to 
the earlier phases of caries of the enamel, 
based largely on experimental findings 
in these laboratories. 

When the present Zoller Memorial 
Clinic laboratory of dental bacteriology 
was opened, eleven cr twelve years ago, 
one of the first projects was the culture 
of material removed from three or four 
successive levels as lesions of dental caries 
were excavated to the floors of cavities 
extending into the dentin. It is a common 
observation that micro-organisms are 
present in such material in great variety 
and in enormous numbers. Many, if not 
most, of the varieties are undoubtedly 
“camp followers” in the wake of the in- 
vading pathogens. 

As others had done before, we began 
to seek ways of finding a point at which 
the flora might be simpler, a point at 
which secondary invaders would be less 
likely to have come into the picture. Sev- 
eral investigators using extracted teeth 
had approached the lesion from below, 
by excavation through the root toward 
the floor of the cavity. By this method, 
the material cultured was from the ex- 
treme forward margin and contained 
only such organisms as had sufficient in- 
vasive power to penetrate into the dentin 
and, theoretically, might be assumed to 
have caused the lesion. 

Tunnicliff**® had done particularly 


8. Tunnicliff, Ruth. and Hammond, Carolyn, New 
Streptococcus From Dental Caries. Arch. Path. 26:61 
(July) 1938. 

9. Tunnicliff, Ruth, and Hammond, Carolyn, Smeoth 


and Rough Greening Streptococci in Pulps of Intact 
and Carious Teeth and in Carious Dentin. J.A.D.A. 
25:1046 (July) 1938. 
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careful work of this sort and had found 
the alpha-hemolytic, or so-called green, 
streptococcus predominant; in some cases 
it was the only organism to grow in the 
culture mediums. In many of her broth 
cultures the bacteria appeared as long 
oval or short rod forms arranged in pairs 
within the chains. She sometimes referred 
to them as diplostreptococci. They were 
not unlike the organisms Clarke’® had 
previously isolated from carious teeth 
and named Streptococcus mutans, mean- 
ing a streptococcus capable of mutating 
to rod form. 

McIntosh, James and Lazarus-Bar- 
low’"?? also had isolated from carious 
teeth a morphologically variable form, 
sometimes like a short rod, sometimes 
like a diplococcus or a streptococcus, 
which they called Bacillus acidophilus 
odontolyticus. Their descriptions of this 
organism were not unlike those of certain 
forms described by Clarke and Tunni- 
cliff. McIntosh and his co-workers also 
described another, typical rod form. 
There is no doubt that at least one of 
the two organisms described by the Mc- 
Intosh group was one of the morphologic 
varieties of the oral lactobacillus usually 
referred to today as Lactobacillus aci- 
dophilus. There is still confusion and un- 
certainty as to the proper classification of 
a certain group of morphologically vari- 
able streptococci, varieties of which are 
encountered in oral cultures. So long as 
this indecision: remains, one cannot be 
certain as to the identity of the organisms 
described as streptococci by Clarke, Tun- 
nicliff and others ten to twenty years ago. 
However, it seems certain enough that 
Tunnicliff’s streptococci were not the 


to. Clarke, J. K., Bacterial Factor in Aetiol of 
Dental Caries. Brit. J. Exper. Path. 5:141 (June) 
1924. 


11. McIntosh, James; James, W. W., and Lazarus- 
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Caries. Brit. J. Exper. Path. 3:138 (June) 1922. 
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tal Caries; Biological Characteristics and Distribution 
of B. ae Odontolyticus; Further Experiments 


on Product of Artificial Caries: With Note on 
Production of Malic Acid by B. Acidophilus Odonto- 
lyticus. Brit. J 
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same as those now recognized as typical 
lactobacilli, and this is probably true 
also of the organisms isolated by Clarke. 

Cultures of material from several un- 
extracted teeth, as well as from a few 
extracted ones, with caries extending 
into the dentin, yielded both lactobacil- 
lary and streptococcic forms. The latter 
grew poorly or not at all in the acid 
mediums now commonly used for the 
isolation of aciduric forms. The culture 
material was taken from the base of the 
lesion after excavation of both the over- 
lying decomposed debris and the basal, 
partially disintegrated dentinal substance, 
down to the “physically unaltered” den- 
tin. Although great care was used, with 
frequent substitution of fresh sterile in- 
struments, one cannot be certain that 
such technics eliminate the possibility 
that contaminants may be introduced 
from the upper layers. 


Viability in Sealed Cavities 


Since there were relatively few organ- 
isms other than lactobacilli and strepto- 
cocci in these cultures, and since even 
these were present erratically and in 
small numbers, it may be presumed that 
contamination was not sufficiently 
marked to account for their presence. 
Anderson and Rettger** found both lac- 
tobacilli and streptococci in the depths 
of dentinal lesions, although neither was 
always present and yeast organisms were 
also observed in some cases. Similar find- 
ings have been reported by others. Besic™* 
reported that, in cavities sealed after in- 
complete excavation, lactobacilli persist- 
ed for two to nine months and then died 
out, whereas streptococci remained viable 
for as long as one and a half years. Al- 
though he could detect no extension of 
the decay, it may be assumed that strep- 
tococci found at least their minimal nu- 


and Ret L. F., Acidogenic 
and Aciduric of outh and Their Pos- 
sible Relation to Dental Car J. D. Res. 16:489 


(December) 1937. 
14. Besic, F. C., The Fate of Bacteria Sealed in 
Dental Cavities. J. D. Res. 22:49 (October) 1943. 
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tritional requirements in the substance 
of the tooth, and that lactobacilli did not. 


Cultures From Ground Teeth 


In a study of the bacterial flora of cari- 
ous and noncarious rat. teeth, conducted 
in the Zoller Memorial Clinic laboratory 
in 1938, ten carious and nine noncarious 
. teeth were washed repeatedly to remove 
surface contamination, finely ground and 
cultured in toto.*® Small numbers of lac- 


15. Harrison. R. W., Bacteriological Studies on Ex- 
perimental Dental Caries in the Rat: Flora of Ad- 
vanced Carious Lesions. J. Infect. Dis. 67:106 (Sep- 
tember-October) 1940. 
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tobacilli and large numbers of acidogenic 
streptococci were recovered in cultures 
from two sound teeth which, because of 
the number and variety of other organ- 
isms present, were thought to have been 
inadequately cleaned and therefore were 
discarded. Neither organism was found 
in the remaining sound teeth, although 
nonacidogenic, nonaciduric streptococci 
were recovered from four of the seven. 
Results are shown in Table 1. 
Lactobacilli were found in cultures 


from only three of the carious teeth, one 
of which had two carious lesions, one in 
the enamel and one extending into the 


Table 1.—Incidence of acidogenic micro-organisms in the bacterial flora of carious and noncarious 


Condition} Source | Incidence 
of of of 
teeth j|cultures*| bacteria 


Lactobacilli 
streptococci 


Acidogenic 


rat teeth 


Other acido- 


Micro-organisms~ 


acidogenic forms 
Total acido- 
genic forms 
Nonacidogenic 
streptococci 
Other nonacid- 
ogenic forms 
micro-organisms 


genic cocci 
Remaining 


Tooth 


surfaces | Percentage 


Number 
(thousands 


Non- 
carious 


Ground 
teeth (7) 


Percentage 


0.0%| 0.0% | 15.0% | 0.0% 


15.0% 


Tooth 


surfaces | Percentage 26.8%} 4.59 


Number 
Carious (thousands) 
Ground 


teeth (10) 


12.6% | 0.0% | 82.2% | 17.6%} 0.2%} (100%) 


*Tooth surface cultures were obtained by swabbing the teeth in situ, cultures being taken from 53 rats without 
caries and from 17 with carious lesions in one or more teeth. Percentages were computed from combined total 
counts. 

For cultures of ground teeth: buccal and lingual surfaces were ground away until approximately one-third of 
each tooth remained; the presence or absence of lesions was established by microscopic observation D 
during the grinding process; the teeth were extracted from the jaws, all adherent material was removed with fine 

the teeth were cleaned by repeated washing in sterile salt solution and then they were tri 
mortar and pestle. 
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dentin. The other two had only enamel 
lesions. None of the remaining seven car- 
ious teeth, each of which contained a 
single lesion involving the dentin, yielded 
lactobacilli. All ten carious teeth yielded 
one or more kinds of streptococci, and 
acidogenic streptococci were cultured in 
large numbers from nine of them. In 
cultures from the surface of another 
group of carious teeth, lactobacilli com- 
prised 12 per cent of the total flora and 
acidogenic streptococci 27 per cent. In 
cultures made from the ground carious 
teeth, lactobacilli comprised 0.3 per cent 
of the total flora and acidogenic strep- 
tococci 69 per cent. Although the num- 
ber of teeth tested was small, and the 
results therefore not conclusive, the find- 
ings were clear cut. They were reported 
as suggesting that the predominant or- 
ganism of advanced caries in the rat is 
an acidogenic streptococcus and that the 
lactobacillus in rat caries is associated 
with the earlier lesion in the enamel. 

Niedergesaess*® reported in 1915 that 
he found rod forms predominant in early 
caries and streptococci in advancing le- 
sions. 


Significance of Early Stages 


Whether or not the dentinal stages of 
caries are produced by a streptococcus, a 
lactobacillus, some other organism, a 
combination of two or more organisms or 
a variety of bacteria independently ca- 
pable of causing the pathologic changes 
observed, it is necessary to know which 
bacteria play a role in the earlier stages 
of the disease, to determine what effects 
they produce and to learn the mechanics 
of their action. 

It is possible that a single species may 
affix itself to the enamel surface and 
bring about the succession of changes 
that eventuates in destruction of the 
tooth. It is equally possible that two or 
more species, acting in conjunction or in 


16. Ni , K‘, Anatomische, bakteriologische 
‘und | uber die Entstehung 
der Zahnkaries. Arch. f. Hyg. 84:221, 1915. 
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succession, are required to produce caries. 
Even if one species is the sole bacterial 
agent, it is necessary to learn its initial 
mode of action in order to develop intelli- 
gent, effective measures to prevent or 
control the disease in the early stages. 


The Role of Saliva 


Much thought and effort have been 
given to the study of saliva and its bac- 
terial content, and a great deal of valu- 
able information has been gained. This 
has directed more attention to the caries 
problem; it has provided the laboratories 
with several activity tests that are at 
least partially effective; and it has led 
to or helped in the study and develop- 
ment of several control measures. It has 
produced much evidence that the lacto- 
bacillus is implicated, but has not pro- 
duced proof of its causal influence. In 
analyzing data on lactobacilli in saliva 
there is sometimes a tendency to forget 
that streptococci also appear there in 
large numbers. 

The saliva acts, of course, as a vehicle 
for the transport of bacteria introduced 
into the mouth and for bacteria dislodged 
from the surfaces within the mouth. If 
the bacteria multiply in saliva, the saliva 
serves also as a menstruum for growth 
and multiplication. Presumably most of 
the lactobacilli in saliva come from the 
dental surfaces and from carious cavities, 
and this may be true of other bacteria as 
well. An unpublished study by Hemmens, 
Blayney and Harrison revealed that, ex- 
cept for some inconstant variation in 
proportionate distribution, there is little 
difference between the bacterial flora of 
the saliva and that of the dental surfaces. 
It is obvious, however, that bacteriologic 
study of the saliva cannot be depended 
on for information about bacterial activ- 
ities in an area of beginning caries on a 
particular tooth. It is well to examine, 
therefore, the evidence from plaque stud- 
ies bearing on the question of the lacto- 
bacillus versus the streptococcus. 


ciation 


caries. 
terial 
initial 
ntelli- 
nt or 
ges. 


been 
s bac- 
valu- 
This 
caries 
atories 
ire at 
as led 
velop- 


It has 


lacto- 
t pro- 
ce. In 
saliva 
forget 
‘re in 


ehicle 
duced 
odged 
ith. If 
saliva 
rowth 
ost of 
m the 
ities, 
as 
mens, 
at, 
on in 
; little 
ora of 
rfaces. 
iologic 
ended 
activ- 
a 
amine, 
> stud- 
lacto- 


Studies of the Plaque 


Some of the filamentous forms that 
occur in the plaque have been studied 
by Kramer,** Naeslund,***° Bibby,”” ** 
Emmons,”* Sullivan and Goldsworthy” 
and others. However, surprisingly little 


- investigation has been made of the whole 


flora of the plaque or of the relation of 
its parts to dental caries, although Black** 
observed forty years ago that caries of 
the enamel occurs underneath this felt- 
like layer of colonized, mixed bacterial 
species, which he observed to be tena- 
ciously adherent to the tooth surface. 
Blayney and his associates,” in a series 
ef microscopic studies of the plaque 
jound a high degree of positive correla- 


tion between the incidence of certain rod- 


form bacteria, morphologically like the 
Types I and II lactobacilli described by 
Hadley, Bunting and Delves,”* and the 
presence or subsequent early appearance 
of beginning caries in the enamel areas 
from which the plaques were removed. 
Continuing these studies at the Zoller 
Dental Clinic with the assistance of Hart- 
ley and others, Bradel and Blayney”’ ob- 
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tained positive cultural identification of 
the organisms as lactobacilli of these two 
types. 

In subsequent studies*® attempts were 
made to determine what differences exist 
between plaques from areas of beginning 
caries of the enamel and plaques from 
areas that remained noncarious for sev- 
eral months after the plaques were re- 
moved for culture. As all or most of each 
plaque was required for culture, it was 
not possible to make adequate smears 
for comparison. Cultures were made on 
blood agar, on acid tomato agar, and in 
acid dextrose broth from approximately 
500 plaques, of which about 220 were 
removed from areas of beginning caries. 

Lactobacilli were found in plaques 
from both carious and noncarious areas. 
They never appeared in large numbers 
on acid tomato agar, and aciduric strep- 
tococci, when present, usually outnum- 
bered them. Nor were either lactobacilli 
or streptococci always found in the 
plaques from carious areas, although, as 
may be seen in Table 2, the latter were 
much more frequently present. Of the 
specimens from carious areas, lactobacilli 
were recovered from only 51 per cent, 
whereas aciduric streptococci were cul- 
tured from 92 per cent. On the other 
hand, aciduric streptococci were almost 
as frequent in plaques from noncarious 
areas, being recovered in 245 of 285 
plaques, or 86 per cent of the specimens, 
while lactobacilli were found only about 
half as often in plaques from noncarious 
areas as in plaques from areas of early 
enamel destruction. 

It should be pointed out that, since 
the acid agar and broth used are selective 
for aciduric organisms, only lactobacilli, 
streptococci and occasional yeast organ- 
isms and micrococci grew. The ‘other or- 
ganisms listed were observed on blood 
agar cultures. Since yeast and micrococci 
were more common on blood agar than 
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Table 2.—Comparison of the bacterial flora of plaques from carious and noncarious enamel 


Difference, 
carious 


Incidence 


Micro-organisms 


Noncarious 
areas (285) 


minus 
noncarious 
areas 


Carious 
areas (222) 


% /0 


Lactobacilli 

Beta hemolytic streptococci 

Small gram-positive rods 

Rough alpha streptococci 

Diphtheroids 

Aciduric streptococci 

Staphylococcus aureus 

Staphylococcus albus 

Rough gamma streptococci 

Anaerobic gram-negative cocci, yellow. . 


Micrococcus tetragenes 

Rough micrococci 

Anaerobic gram-negative cocci, white. . 
Non-filamentous gram-negative rods... . 
Smooth gamma streptococci 

Neisseria, yellow colony........... 
Gram-positive diplococcobacilli 
Filamentous gram-negative rods 
Leptotrichia 

Neisseria, gray colony 

Plump gram-positive rods 

Ridged gamma streptococci 

Fusiformis (not F. nucleatus).......... 
Smooth alpha streptococci 

Actinomyces 

Fusiformis nucleatus.....°..... 


27 51 
26 
40 
48.6 
89 
92 

8 
25 
23 
27 


te 


on the acid mediums, the figures shown 
for all except lactobacilli and aciduric 
streptococci reflect observations in blood 
agar. Routine identification of the small 
gram-positive rods from blood agar was 
not attempted, but lactobacilli were in- 
cluded and were possibly predominant. 
It should be noted that all or nearly all 
the aciduric streptococci would be rep- 
resented also among the various strep- 
tococci seen on blood agar. 

The organisms are listed in the table 
in the order of difference in occurrence 
between plaques from carious areas and 
those from noncarious areas. The lacto- 
bacillus was observed almost twice as 
often in carious areas (51 per cent) as 


in noncarious areas (27 per cent). One of 
the fusiform species, Fusiformis nuclea- 
tus, was found only three-fifths as often 
in carious as in noncarious plaques (27 
per cent as compared with 44 per cent). 

It is interesting that hemolytic strep- 
tococci and rough viridans or green 
(alpha) streptococci were proportion- 
ately much more frequent in carious 
than in noncarious areas, while the 
smooth viridans type and the gamma 
(nonhemolytic, nongreening) type were 
more frequent in noncarious areas. It 
may be recalled that Tunnicliff* found 
the rough viridans type greatly predom- 
inating in the deep layers of carious den- 
tin. 
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No. 
34 14 
77 13 
7 105 11 6 
227 10 
245 
12 
63 
51 
70 
6 3 
16 7 
90 32 67 30 _ 
4-3 71 32 
2: | 8 9 4 
42 14.7 24 10 7 
157 55 108 49 
92 32 58 26 
81 28 49 22 
102 36 62 28 
80 28 43 19 
220 77 147 66 —11 
73 33 —11 
, | 126 | 44 60 | 27 | -I7 
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Two puzzling questions may be raised 
from the data shown in the second table. 
First, if the lactobacillus causes enamel 
caries, why was it recovered in only 51 
per cent of the plaques from carious 
areas? Second, if aciduric streptococci 
cause the disease, why were they present 
in 86 per cent of the plaques from non- 
carious areas? 

Possible suggestions in answer to the 

first question are: (1) that the organism 
is somewhat difficult to isolate in culture 
and may have been missed frequently for 
this reason, although the same reason 
would apply to lactobacilli in noncarious 
areas, and (2) that the lactobacillus per- 
haps does not persist long on the dental 
surface in the absence of conditions fav- 
oring its metabolism. Assuming that such 
conditions are necessary for caries activ- 
ity—and there is some justification for 
this assumption—and assuming also that 
carious decalcification is intermittent, 
with rather long periods of inactivity, the 
second suggestion may have some valid- 
ity. 
It must be admitted that these assump- 
tions go much further than is warranted 
by the available data. With respect to 
streptococci, the data indicate that these 
organisms are probably able to subsist 
under conditions not conducive to carious 
activity as well as under conditions that 
lead to decalcification of the enamel. If 
it had been demonstrated that when the 
necessary conditions are provided these 
streptococci shift from harmless meta- 
bolic activity to processes that bring 
about destruction of the underlying 
enamel, one would not be concerned with 
the question. Again there are no data to 
support the hypothesis. 

The plaque studies have perhaps pro- 
vided additional evidence of association 
of both lactobacilli and streptococci with 
the early stages of dental caries, but they 
have not helped much in deciding which, 
if either, causes the disease. In fact, the 
data shown in the table might be used 
to implicate diphtheroids and staphylo- 
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cocci, both of which were more fre-: 
quently found in plaques from carious 
than in those from noncarious areas. 


Methods of Recent Study 


Most of the plaques in these experi- 
ments were obtained from the teeth of 
children in a longitudinal study of the 
beginnings of tooth decay.”® The average 
period of study was about one and a half 
years, but some of the children were 
examined regularly for as long as four 
years, each child returning every six 
weeks for examination and bacteriologic 
study of a selected area of the tooth under 
observation. Since the same area was 
examined as. well as tested by culture 
every six weeks, diagnoses were confirmed 
by repeated examination and “noncari- 
ous plaques” were identified with cer- 
tainty; also, it was possible to determine 
that the carious plaques came from areas 
with progressively developing lesions. 

A total of 85 children participated in 
the study. Teeth that had not yet come 
into approximation and were free of 
caries were selected, and plaques were 
removed from areas just gingival to the 
future contact point. Two hundred and 
sixty-nine areas were selected for study. 
Every effort was made to get each child 
to return every six weeks until dis- 
charged. At each visit plaques were re- 
moved from each of the selected areas 
and an immediate careful clinical exam- 
ination was made. Roentgenograms were 
taken on alternate visits. After elimina- 
tions for various reasons, there remained 
44 children with 87 proximal tooth areas 
which became carious during the period 
of study, some of the areas becoming 
recognizably carious as late as two years 
after the study began and none exhibit- 
ing any clinically detectable evidence of 
enamel etching sooner than six months 
after the first examination. More than 
600 plaques were obtained before caries 
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appeared, and the study was continued 
until more than 300 plaques had been 
obtained from the same areas after they 
had become carious. 

The bacteria cultured throughout the 
series were the same organisms as those 
noted in Table 2. No shifts occurred in 
the species encountered, but there were 
some changes in the rates or frequency 
with which they occurred as the study 


progressed. 
Incidence of Three Streptococci 


The changes in incidence of three of 
the streptococci, smooth alpha, rough 
alpha and beta types, are shown in Figure 
1. The data on smooth gamma (non- 
hemolytic) streptococci are not shown, 
since the numbers were almost identical 
with those for the rough alpha strepto- 
cocci; the curve would practically coin- 
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cide with the middle curve on the figure. 
Similarly, the curve for incidence of the 
rough gamma type, if drawn, would be 
approximately parallel to and slightly 
below the curve for the rough alpha 
streptococci. The data for the figure were 
arranged so that the observations from 
all 87 areas on the dates of first detec- 
tion of enamel change were placed to- 
gether, this point being designated as the 
“zero week.” Since all examinations were 
made at intervals of six weeks, all obser- 
vations preceding and succeeding this 
time also fall naturally into the same 
prediagnostic and postdiz-znostic inter- 
vals. Some of the areas showed caries as 
early as six months after the first observa- 
tion; the numbers of samples available, 
therefore, decreased beyond the thirtieth 
to the thirty-sixth week before the zero 
line, the decrease becoming appreciable 
beyond the sixtieth pre-carious week. The 
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Fig. 2.—Incidence of acid-tolerating micro-organisms in plaques before and after clinical signs 
of caries in the area 


data obtained in the seventy-fifth week 
and before are shown, although the num- 
ber of specimens secured for study was 
too small for valid comparison. 

It may be noted that the smooth alpha 
(viridans) streptococci began to decrease 
as early as forty-two weeks before the 
appearance of caries and then decreased 
rapidly when the lesions had been devel- 
oping for approximately six months be- 
yond first detection. It appears that the 
presence of caries is inhibitory to these 
organisms. One might have expected, 
since the rough type is frequently found 
in carious lesions (as Tunnicliff ob- 
served), that the conditions within a 
developing cavity might cause the smooth 
forms to dissociate to rough. There is no 
evidence of this from the present study. 
The curve of the rough viridans type 
also runs downward, although to a some- 
what lesser extent. 

Hemolytic streptococci were found less 


frequently, but the curve is slightly up- 
ward. The rise began about a year before 
the first clinical appearance of caries and 
continued at approximately the same rate 
for six months after the earliest stages of 
the lesion had been detected. 

If these curves bear any relation to the 
development of caries, one may well ask 
whether caries actually begins eight 
months to a year before the first clinical 
signs are evident. With respect to causa- 
tion, the evidence here is against the 
green, or viridans, streptococci as such, 
and not very impressive for the beta, or 
hemolytic, type. 


Other Aciduric Organisms 


Figure 2 shows the incidence of acid- 
tolerating streptococci, lactobacilli and 
yeasts in plaques from the same children. 
Distinction is not made here between 
the alpha, beta and gamma types. As 
noted in Table 2, which presents data 
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from about 500 plaques, the aciduric 
cocci (top curve) greatly outnumber the 
lactobacilli in frequency of occurrence, 
and, as has been noted, the incidence is 
approximately the same before and after 
caries begins clinically. As may be seen 
in the lowermost curve, yeast organisms 
were observed in comparatively few cases. 
They also were unaffected by the appear- 
ance of caries and, so far as can be ad- 
duced from the data, were not involved 
in its causation. 


The Lactobacillus Curve 


The maximum incidence of lactobacilli 
after the first clinical observation of ca- 
ries ranged between 40 and 60 per cent, 
and the minimum incidence, in the pe- 
riod preceding the forty-second pre-cari- 
ous week, between 5 and 20 per cent. 
The most significant feature of the lac- 
tobacillus curve is its. steady rise from 
the forty-second week before to the eight- 
eenth week after caries was first noted. 

Since the data from which the curve 
was drawn constitute all the information 
available as to the beginning of decay 
and the first clinical evidence of the dis- 
ease, there is no definite means of fixing 
end points for calculation of the slope 
of the curve. It will be recalled that the 
number of plaques studied began to de- 
crease as we went back beyond six months 
in the pre-carious period, becoming very 
small at one and a half to two years pre- 
ceding the zero line. However, there were 
at least 40 plaques in the totals studied 
in the period back to the sixtieth or the 
seventy-fifth week. It seems likely, there- 
fore, that the curve has two slopes in 
the pre-carious period, fluctuating about 
a line parallel with the base in the period 
preceding the forty-second week and then 
rising from about the forty-second pre- 
carious week to about the eighteenth 
week after the first positive clinical diag- 
nosis. It appears to level off after that 
time at something near the point of 50 
per cent incidence. 
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If a single bacterium is involved in the 
initiation of caries, it should be possible 
to demonstrate some change in the bac- 
teriologic picture of the enamel surface 
before the lesion can be detected. Such 
a change might be (1) the appearance 
of an organism not hitherto present, (2) 
a sudden or progressive increase in num- 
bers or (3) a change in the capacity of 
the organism to produce damage. These 
experiments were not designed to inves- 
tigate the third possibility, and no infor- 
mation is available on that point. Nor 
was it possible to make quantitative 
counts of the numbers of lactobacilli 
found in each plaque; the amount of 
plaque material was not only small but 
variable, and, since each specimen was 
inoculated into five different samples of 
mediums for study of all organisms cul- 
turable, the technical difficulties preclud- 
ed the making of accurate counts. 

Such information as is available, then, 
bears on the first point. At forty-two 
weeks before caries was found, only 12 
per cent of the plaques yielded lacto- 
bacilli; at thirty-six weeks, approximately 
25 per cent; at twenty-eight-weeks, ap- 
proximately 28 per cent; at twelve weeks, 
30 per cent, and after caries had been 
present about eighteen weeks, an average 
of 50 per cent of the cultures yielded 
lactobacilli. It is not claimed that lacto- 
bacilli were never present in a given area 
prior to the time they were discovered 
there, nor were they always observed 
there after that date. The only facts 
shown by the curve are that statistically 
larger and larger proportions of the suc- 
cessive samples contained lactobacilli, be- 
ginning with the forty-second week be- 
fore clinical caries appeared. 

Since the lactobacillus was the only 
organism that appeared more and more 
frequently in the weeks preceding the 
clinical appearance of caries, these ex- 
periments provide at least presumptive 
evidence that the lactobacillus plays a 
role in the initiation of dental caries. The 
experiments do not show that streptococci 
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or other organisms are not involved, but 
neither do they provide any evidence of 
their involvement. 


Comment and Summary 


In summary it may be said that, so 
far as can be determined from the ex- 
perimental evidence, acid-producing, 
acid-toleratu.g streptococci and _lacto- 
bacilli are both intimately associated with 
dental decay. Proof of causal agency was 
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not obtained in either case, though there 
was some confirmation of previous evi- 
derice that streptococci are more per- 
sistently associated with advanced caries 
of, the dentin, whereas lactobacilli are 
more likely to be causally connected with 
initiation of the enamel lesion. The find- 
ings in general are not inconsistent with 
the rather uncertain knowledge already 
existing. Bacteria other than streptococci 
and lactobacilli have not yet been ex- 
cluded as possible causes of caries. 


IMMUNOLOGIC REACTIONS 


OF LACTOBACILLI 


Ned B. Williams, D.D.S., Ph.D., Philadelphia 


distributed in natural and processed 

foods and therefore have constant 
access to the mouth. Not all of these 
species become adapted to oral existence, 
but some of them can live for a time be- 
tween the teeth, in occlusal crevices or 
about the gingival margins. Thus, cul- 
tures prepared from saliva or other ma- 
terial from the mouth may be expected 
to contain more than one variety or spe- 
cies of lactobacillus. 

The frequent occurrence of lactobacilli 
in cultures from saliva and bacterial 
plaques on teeth of patients susceptible 
to caries and from carious lesions already 
present has led many workers to agree 
that these organisms are closely asso- 
ciated with dental caries. It is desirable, 
therefore, to determine whether one or 
more species, or types within a species, 
are predominant. Such a determination 


es species of lactobacilli are widely 


Assistant professor of bacterio-pathology, Thomas W. 
Evans Museum and Dental Institute School of Den- 
tistry, University of Pennsylvania. 


naturally would depend on the use of 
characteristics which sharply define the 
various organisms. In the past, differen- 
tiation has been difficult because of wide 
variation in morphologic and biochemi- 
cal activities and also because the re- 
sults of agglutination tests have been 
unsatisfactory. 

The existence of type-specificity among 
the lactobacilli was shown by Harrison 
and his associates, who used the pre- 
cipitation test. The method indicat- 
ed that the lactobacilli could be sep- 
arated into two general groups, one 
with at least four distinct types and 
the other even more heterogeneous. 
This evidence of immunologically dis- - 
tinct groups of lactobacilli indicated 
that agglutination tests should be re- 
studied. If similar differentiation could 
be obtained by this method, it would 
offer a simpler procedure for detailed 


1. Harrison, R. W.; Zidek, Z. C., and Hemmens, 
E. S., Studies on Lactobacilli: 1. T 
munological Reactions of Oral Strains. J. Infect. Dis. 
65:255 (November-December) 1939. 
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Table !.—Agglutinin absorption tests 


Absorbed Culture suspension tested Antibodies 

Anti- with in 
serum| antigen* absorbed 
3 16 19 96 + 9 29 30 45 serum 

Unabsorbed | 5,120 | 5,120} 1,280] 5,120]... 320 

3 30 1,280 | 1,280} 640 320 A, B 


were obtained with these absorbed serums. 


studies of all lactobacilli and their inter- 
relations. 

Agglutination tests were begun with 
nine cultures of oral lactobacilli.? Anti- 
serums were produced in rabbits by re- 
peated intravenous injections of small 
amounts of heat-killed lactobacilli, in 
order to avoid the introduction of excess 
antigen. The resulting antiserums exhib- 
ited reactions in high dilutions to the 
lactobacilli used in the bacterial vaccines. 
Cross-agglutination studies indicated dif- 
ferentiation of certain cultures, but oth- 
ers showed cross reactions that compli- 
cated analysis of the results. It seemed 
probable that the latter reactions were 
due to the existence of more than one an- 
tigenic component within the bacterial 


2. Williams, N. B., Antigenic Components of Lac- 
tobacilli of Human Oral Origin. J. Infect. Dis. 82:31 
(January-February) 1948. 


The figures represent reciprocals of the highest dilution in which 3 plus agglutination occurred. J 
*Each antiserum was absorbed also with a homologous organism. mpletely negative agglutination reactions 


cells, those cells which exhibited cross 
reactions having one or more antigenic 
components in common. 

The technic of agglutinin absorption 
was used to study these possibilities. This 
procedure involves repeated exposure of 
an antiserum to a suspension of bac- 
terial cells (the absorbing agent), re- 
moval of the cells dnd titration of the 
treated antiserum by the agglutination 
test. If the absorbing bacterial cells are 
identical with the organisms used to pre- 
pare the antiserum, all of the agglutinat- 
ing reactivity of the antiserum will be 
removed. If, however, the absorbing cells 
are different, the agglutinating power of 
the antiserum may not be affected at all, 
or only part of its reactivity may be re- 
moved. If an organism removes part of 
the activity of the antiserum, this indi- 


Table 2.—Antigenic formulas for selected strains of oral lactobacilli 


Morphologic Monospecific antiserum* 
Strain group A B ‘j D 
(Hadley* *) (3/45) (3/96) (29/45) (45/3,96) 
3 I + + 
16 I + 
19 III + ~ 
96 I + 
4 II + 
9 III = 3 = 
29 I + 
30 I + 
45 Il & Ill _ + a + 


*Parenthetic designation: The numerator indicates the antiserum and the denominator the absorbing organism; 
for example, Antibody A is obtained by absorbing Antiserum 3 with Organism 45. 
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cates that it contains one or more anti- 
genic components identical with some 
of those of the organism used to produce 
the antiserum. In such a case, the bac- 
teria would have shown cross reactions 
with their antiserums before absorption. 

The results indicated that these cul- 
tures of lactobacilli contained one or 
more antigenic components; the cultures 
that contained identical components, or 
had one or more components in common 
with other cultures, gave rise to cross 
reactions. 

An example of the procedures em- 
ployed to separate antigenic components 
is given in Table 1. The antiserum was 
prepared with Culture 3 and was used 
for agglutination tests with all the other 
cultures. It is noted that Cultures 3, 16, 
19, 96 and 45 were agglutinated in Anti- 
serum 3 when it was diluted to 1:320 
or higher. Antiserum 3 was then ab- 
sorbed with Culture 30 (Cultures 4, 9 
and 29 were later found to give similar 
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results and to be identical with Culture 
30, as shown in Table 2). Tests with 
the absorbed serum indicated that all 
cultures which reacted to significant titers 
before absorption were still agglutinated, 
the titers being lowered in some instances 
because of nonspecific absorption. When 
Antiserum 3 was absorbed by Culture 96, 
agglutination tests indicated that this cul- 
ture was somewhat different from Cul- 
tures 3, 16, 19 and 45. Absorption by Cul- 
ture 45 indicated that it differed from 
Culture 3, 16, 19, and 96. 

It may be assumed that Antiserum 3 
contained at least two agglutinative sub- 
stances, which may be called A and B. 
Absorption of Antiserum 3 by Culture 96 
removed A, while absorption with Cul- 
ture 45 removed B. Agglutination in the 
absorbed serum was then due to the sub- 
stance not removed. Cultures 3, 16 and 
19 were found to be identical, since ab- 
sorption by any one of them completely 
removed the activity of antiserum 


Table 3.—Source, morphology and presumptive antigenic formulas of stock cultures of lactobacilli 


reacting in monospecific serums 


Antiserum component 
Culture Source Morphologic group 
number (Hadley* 

A B Cc D 
26 Saliva Intermediate + 
47 Saliva I] sate 
107 Saliva ? + 
111AC Saliva Ill + 
116 Saliva ? + 
RH5G Saliva II + wk 
RH37E Saliva II + 
EH41N Plaque + 
LB6 Vagina II and Intermediate + - _ 
49 Saliva I + + in pas 
RH74B Saliva II? | + 
LB7 Vagina | II + + ate oa 
EH41D Plaque II - - + 
RH24C Saliva | I] + 
RH43E Saliva Il? + 
18 Saliva Ill | + + + = 
32 Saliva I ; + + + + 
Zil1C Intestine I | + + + + 


Determinations are based on the results of slide agglutination tests. Questionable results were checked by test 
controls, consisting of bacterial suspensions in equivalent saline dilution, gave negative results. 
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against all three of them. The various 
compenents were separated by specific 
agglutinin absorption, and it was found 
that four main components, A, B, C and 
D, were involved. The method made it 
possible to prepare antiserums each of 
which contained only one agglutinative 
substance as far as these particular cul- 
tures were concerned. 

The use of these monospecific serums 
in agglutination tests made possible the 
separation of lactobacilli that previously 
could not be differentiated, and further- 
more, made it possible to write antigenic 
formulas for the cultures studied. Table 
2 indicates the preparation of the mono- 
specific serums, the cultures studied and 
their colonial morphology. Note that An- 
tiserum 29 was absorbed with Culture 
45 to obtain the monospecific C anti- 
serum rather than absorbing Antiserum 
go. There was more Antiserum 29 avail- 
able at the time and the agglutination 
and agglutinin absorption tests had in- 
dicated that these antiserums were anti- 
genically identical. It is also seen that 
Antiserum 45 required absorption by the 
organisms from Cultures 3 and 96 in 
order to prepare monospecific D anti- 
serum. No correlation could be made be- 
tween the antigenic formulas and the 
Hadley* * morphologic type. 

Thirty stock cultures of lactobacilli 
isolated from human beings were tested 
in the monospecific serums by means of 

q. Hedley, F. P.: Renting. R. W.. and Delves. E. A., 
Recognition of Bacillus Acidophilus Associated With 
Dental Cories. J.A.W.A. 1,:2041 (November) 1930. 

4. Hadley. F A Quantitative Method for Esti- 


mating Bacillus Acidophilus in Saliva. J. D. Res. 
13:415 (May) 1933. 
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a macroscopic slide agglutination tech- 
nic. Eighteen cultures were agglutinated 
by one or more of the four serums. As 
is shown in Table 3, no correlation could 
be found with morphologic type. The 
remaining twelve cultures did not react 
in any of the tests, which indicates that 
not all the reactive components were rep- 
resented by the serums. 

Recent studies have added two more 
distinct antigenic components, not re- 
lated to the previous four, bringing the 
total number of components to six. Work 
is now in progress to extend these stud- 
ies. 


Summary 


It has been demonstrated that definite 
groups of oral lactobacilli may be dif- 
ferentiated by immunologic methods, 
and it has been possible to clarify some 
hitherto uncertain relations among these 
micro-organisms. Results of antigenic 
analysis promise to be useful in studying 
the relation of these organisms to dental 
caries. 

Results of the slide agglutination test 
indicate its potential value in screening 
cultures for further and more detailed 
study. Study of oral strains, particularly 
those isolated from dental plaques, is 
necessary to determine further compo- 
nents, so that methods may be estab- 
lished for classifying cultures according 
to their antigenic structure. Representa- 
tive monospecific serums may then be 
prepared and used to identify the organ- 
isms most frequently associated with 
dental caries. 


Necessity for Animals in Drug Production.—Fifty-three drugs requiring the use of animals in their 
production or standardization are listed in the National Formulary VII and the U. S. Pharma- 
copeia XII. Among them are penicillin and streptomycin. Other examples of life saving prepa- 
rations which depend upon the use of animals are insulin, diphtheria antitoxin, digitalis 


and blood plasma.—Bull. Nat. Soc. M. Research, November-December, 1947. 
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THE RELATION OF ORAL AND 


INTESTINAL STRAINS OF LACTOBACILLI 


Elizabeth S. Hemmens, Ph.D., Chicago 


lactobacilli recovered from the intes- 

tine has been disputed ever since these 
bacteria were first suspected of a connec- 
tion with dental decay. Arguments have 
been heated at times, but they have not 
always added to knowledge of the sub- 
ject. 

One reason for the confusion still ex- 
isting in this field is an inadequate defini- 
tion of the genus Lactobacillus. Actually, 
any nonsporulating, rodlike organism that 
ferments carbohydrates with the produc- 
tion of more or less lactic acid is entitled 
to the name of lactobacillus.* Although 
lactobacilli were originally isolated by 
Moro? and by Tissier® from the intestinal 
tracts of nursing infants, similar strains 
have been recovered from milk, from the 
vagina and from the mouth. 


|‘: identity of oral lactobacilli with 


Problems of Differentiation 


These bacteria have been hard to clas- 
sify because of their pleomorphism and 
their instability in all of the characteris- 
tics commonly used as differential cri- 
teria. This has been noted by most work- 
ers with a more than superficial interest 
in the subject. 

Early investigators (Kligler;* Howe 
and Hatch,® whose work antedated the 


Instructor, Department of Bacteriology and Public 
brag College of Medicine, University of Illinois. 

. Ber H., anual of Determinative Bacte- 
slelogy. Filth edition. Baltimore: Williams and Wilkens 

- ny. 

“Ueber den Bacillus acidophilus n. spec. 

Jahrb, 52:38, 1900. 

3. Tissier, H., Recherches sur la flore intestinale 

. Kligler, I ‘A Biochemical | and Differen- 
tation of baa? Bacteria With Special Reference to 


tal Caries. J. Allied D. Soc. 10:282 (September) 
10:445 (December) 1915. 
ue Howe, P. R., and Hatch, Ruth E., A Study of the 


nisms of Caries. D.’ Cosmos 59: 961 
tone 1917 and J. M. Res. 36:48: (July) 1917. 
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period when the controversy was at its 
height, seemed to regard intestinal lacto- 
bacilli and oral lactobacilli as essentially 
the same species. They identified these 
strains with the so-called “bacillus of 
Moro and Tissier,” apparently not mak- 
ing the distinction, now generally accept- 
ed, between Lactobacillus acidophilus 
Moro and Lactobacillus bifidis Tissier. 
In 1924 Hilgers® also stated that the lac- 
tobacilli isolated from the mouth by 
Goadby’ were serologically the same as 
lactobacilli of intestinal origin; but in the 
same year McIntosh, James and Lazarus- 
Barlow® reported that oral strains dif- 
fered morphologically from the Moro- 
Tissier bacilli, although there was some 
cross-agglutination between strains from 
the two sources. These morphologic dif- 
ferences also were stressed by Kulp and 
Rettger® in the first of a series of papers 
on this subject from their laboratory. 
The next year Bunting and Palmerlee”® 
published the results of their investiga- 
tions, concluding that there is no valid 
morphologic basis for differentiation of 
oral and intestinal strains of lactobacilli. 
In 1926, however, Schlirf compiled a 
table showing how to differentiate lacto- 
bacilli from the mouth, from milk and 
the intestine and from the vagina, each 
from the other, using morphologic and 


6 Hilgers, Der Bacillus necrodentalis (Goadby) bei 
Zahnkaries. Centralbl. f. Bakt. (Abt. Orig.) 93:24, 
1924. 

7. Goadby, K. W. Mycology of the Mouth. London: 
Longmans, Green and * 

8. McIntosh, J. F.; whey Ww. and Lazarus- 
Barlow, P., Aetiology of Dental Gari * Brit. J. Exper. 
Path. 3: 173 1924. 

9. Kulp, L., and Rettger, L. F., Comparative 
Study o Acidophilus and Lactobacillus 
Bulgaricus. J. Bact. we 357 (July) 1924. 

1o. Bunting, R. and Palmerlee, Faith, The Role 
of Bacillus in Dental Caries. J.A.D.A. 
12:38: (April) 1925. 
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physiologic characteristics. This table was 
published in Breed’s translation of the 
textbook of Lehmann and Neumann,” 
which appeared in 1931. 

During the next decade the division of 
opinion became even more noticeable. 
Morishita,’? working in Rettger’s labora- 
tory, consistently held that lactobacilli 
from oral sources differed morphologi- 
cally, physiologically and serologically 
from L. aciophilus Moro, although he 
observed cross-agglutination between 
strains from the two sources in low dilu- 
tions. Rosebury, Linton and Buchbind- 
er,**** on the other hand, observed no 
significant differences in any of these re- 
spects between oral strains and stock in- 
testinal strains of L. acidophilus. They 
noted considerable heterogeneity in both 
collections but could determine no con- 
sistent difference between them. Hadley 
and Bunting"® isolated lactobacilli from 
the feces and compared them with oral 
strains, using their well known morpho- 
logic criteria, and could find no charac- 
teristic intestinal type such as Rettger had 
described. Nor did the distribution of 

pes in the mouth differ significantly 
from that in the intestine. Howitt’® al- 
ready had reported similar results. The 
pleomorphism and heterogeneity of the 
organisms was noted by most of these 
workers. 

The problem remained unsettled. It 
seems remarkable that such opposing 
views should be advanced on the basis 
of apparently similar tests of bacteria 


: - Lehmann, K. B., and Neumann, R. O., Deter- 
minative Bacteriology. English translation of the sev- 

ion by R. S. Breed. New York: G. E. 
Stechert and Co. MCAlfred Hafner), 1931. 

12. Morishita, T., Studies on Dental Caries, With 
ial Reference to Aciduric isms. J. Bact. 

Linton, R. W., and Buch- 
Leon, on. Breliminary Report of Den- 
tal Aciduric illus 


J. D. ion 
Rosebury, Theodor; Linton, R. W., and Buch- 
binder, Leon, Study of 
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Organisms Lactobacillus J. 
18:395 (December) 1929. 
Hadley, F. P., and 
on Recognition of B. 
19:28 (January) 1932. 
16. Howitt, B., Cultural and Serologic Reactions of 
From the Mouth. J. Infect. Dis. 46:35: 


W., 
"].A.D.A 


(May) 1930. 
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from two sources presumed to have a 
more or less stable aciduric flora. What, 
then, was the explanation of the differ- 
ences noted by Rettger and his associates 
but not by others? 

One source of difficulty may have been 
the variability of lactobacilli and their 
tendency to change in various ways after 
cultivation in the laboratory.’’ For ex- 
ample, the use of stabilized intestinal 
strains and newly isolated oral strains, a 
combination employed in many of these 
studies, might have produced results sug- 
gesting a wide difference between oral 
and intestinal organisms. When Hadley 
and Bunting”® studied lactobacilli recent- 
ly isolated from both feces and saliva, 
they found no constant differences be- 
tween strains from the two sources. 


Paired Strains 


The most precise investigation of this 
problem was that conducted by Harrison 
and Opal"® and reported in 1944. These 
workers collected lactobacilli from the 
saliva and feces of the same persons and 
studied the paired strains as well as the 
two collections as units. The morphologic 
criteria of Hadley; Bunting and Delves’® 
were used, and biochemical*’ and sero- 
logic?®*** properties were investigated by 
methods developed in earlier work by 
Harrison and his associates. 

In collecting the strains it was noted 
that there was a rough correlation of the 
salivary count of lactobacilli (determined 
by plating decimal dilutions of saliva on 


17. Harrison, R. W., Studies on Lactobacilli; Changes 
in Specificity Associated’ With’ Changes 
in Fermentation Reactions. J. Infect. Dis. 70:77 (Jan- 
uary-February) 

8. Harrison, R. W., and Comparative 
testine. J. D. Res. 23:1 eat a 

19. Hadley, F, P.; Bunting, R. W., and Delves 

., Recognition of Bacillus Acidophilus Associated 
With Dental Caries: Preliminary Report. J.A.D.A. 
17: ve: (November) 1930. 
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Kulp’s tomato agar® at a pH of 5) with 
the presence of lactobacilli in the sub- 
ject’s stool. If the saliva count for any 
given person was more than 1,000 lacto- 
bacilli per cubic centimeter, . three- 
fourths of the fecal specimens from the 
same person contained cultivable lacto- 
bacilli. If the count was less than 1,000 
per cubic centimeter, only one-fifth of 
the specimens of stool gave a positive 
reaction for lactobacilli by the methods 
used. The investigators concluded that 
the probable source of intestinal lacto- 
bacilli is swallowed saliva. 

In twenty-three of thirty-two paired 
specimens of saliva and feces the same 
morphologic types of lactobacilli were ob- 
served from the two sources. Smooth 
strains tended to predominate numeri- 
cally, but a few more rough and inter- 
mediate types were seen in cultures from 
the intestines than in those from saliva. 
After cultivation in the laboratory for 
six months, however, the rough strains in 
both collections had reverted to smooth 
forms. It seems likely, therefore, that the 
morphologic differences noted were the 
result of environmental differences, and 
this observation tends to disprove the 
theory that different species of lactoba- 
cilli inhabit the two environments. Ob- 
viously, lack of knowledge of these 
changes would lead to misinterpretation 
of results. 

Fermentation reactions also were un- 
stable, but there was no correlation be- 
tween the extent or direction of the in- 
stability and the source of the cultures. 
After growth of the bacteria in the lab- 
oratory the two collections, salivary and 
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fecal, became almost identical in their 
capacity for fermentation. 

The essential similarity of intestinal 
and oral lactobacilli was further con- 
firmed by means of precipitation of car- 
bohydrate extracts of individual strains 
by immune serums. In fact, these tests 
showed twelve of the paired strains iso- 
lated from the stools and the saliva of 
the same patient at the same time to be 
identical. 

In discussing his results, Harrison an- 
ticipated the objection that his methods 
might not have been properly selected 
for isolation of the characteristic intes- 
tinal form, L. acidophilus. He showed, 
however, that known strains of this mi- 
cro-organism grow well on the medium 
used, which, in fact, was the one devel- 
oped by Kulp and Rettger® for the isola- 
tion of intestinal types. He pointed out 
also that lactobacilli were obtained from 
the intestines of monkeys from whose 
mouths no aciduric rods were cultivable 
and expressed the opinion that there is 
no real difference between oral and in- 
testinal lactobacilli. 


Conclusion 


At present, the weight of evidence ap- 
pears to favor the essential identity of L. 
acidophilus Moro (the intestinal strain) 
with the lactobacilli inhabiting the oral 
cavity. It seems probable that so-called 
“characteristic types” observed in either 
environment are, at most, variants of the 
same species and will, after growth in 
the same environment, tend to lose their 
differences and become indistinguishable. 


Man's Basic Needs.—If local government changes, the fundamental needs of man do not change. 
Pure food, shelter, fresh air, security against overwhelming infection, balanced activity and 
rest, social contacts and mental adjustment. Each age-period in life has its own needs as it has 
special characteristics, but the requirements vary in degree rather than in fundamentals. It is 
obvious that local authority can contribute to the maintenance of these essentials to health.— 


“Local Authority and Local Health,” M. Press 219:385, May 5, 1948. 
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A NUTRITIONIST'S VIEW 


OF THE CARIES PROBLEM 


C. A. Elvehjem, Ph.D., Madison, Wis. 


EW people today question a relation 
between nutrition and dental caries 
although the effect of each specific 

nutrient and its mode of action still are 
not known. Early studies did not show 
definite relations because it was diffi- 
cult to diagnose specific nutritional defi- 
ciencies in any given population group. 
Furthermore, estimates of the extent and 
progress of caries differ greatly, depend- 
ing on the method used and the training 
and experience of the examiner. There 
have been serious discrepancies in the 
results of similar studies, and all conclu- 
sions may be subject to question until 
methods are more carefully standardized. 
Most of the surveys, especially 
those made among Eskimos,’~* African 
tribes*® and Indians,* indicate a lower 
incidence of caries among those consum- 
ing a diet high in milk, meat and raw 
blood than in those subsisting mainly on 
cereals, with some roots and fruits. In 
India, Shourie® found slightly fewer 
carious teeth in children whose diet was 
based on whole wheat than in children 
who lived principally on rice. It also has 
been observed that the incidence tends 


Professor of biochemistry, University of Wisconsin. 

I. Wout L. M., Nutrition and Health of the 
Labrador Eskimo, ith Special Reference to the 
Mouth and Res. 8:428 (June) 1928. 


3. Waugh, L. M., A Study of the ‘Nutrition and 
Teeth of the Eskimo of North Bering Sea and Arctic 
Alaska. J. D. Res. 11:453 (June) -- 

. Oranj Noriskin, J. 
Aw. The of Dict Jpon Caries in 
African Bantu. South Afric 
1:57 (September) 1935. 

Staz Dental Caries in South Afri South 

6. Shourie, L., Dental Caries in Indian Chil- 
dren. Indian J. ei. Research 29: 709 (October) 1941. 
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to be higher where the diet is considered 
nutritionally more nearly adequate. 


Alteration of Human Diets 


Recent work has been concerned 
largely with the effect of improved nu- 
trition, or an altered diet, on the pre- 
vention and arrest of dental caries. 
These studies are more satisfactory, since 
each person may be used as his own 
control. 

Boyd and his co-workers,”*® Howe, 
White and Elliott’? and McBeath'»” 
have shown definitely that the caries in- 
crement in the growing child can be re- 
duced by dietary means. The early work 
of Boyd involved the use of diets 
planned for control of diabetes, contain- 
ing little carbohydrate and a- high 
amount of fat. However, these workers 
concluded that the effect was due largely 
to the nutritional adequacy of the diets, 
and emphasis was placed on the effect 
of milk, butter and eggs. Sprawson™ 
gave special attention to the value of 
milk, milk, especially raw milk. 


and Drain, The Arrest of 


8. Boyd, J. D.; Drain, C. L., and Nelson, M., 
Dietary Control of Dental Caries. Am. J. Dis. Child. 
38:721 re 1929. 

9. Boyd, J. D., Long Term Ponape of Tooth 
Decay Among Diabetic Children. . J. Dis. Child. 
66:349 (October) 1943. 

10. Howe, P. R.; White, R. L., and Elliot, M. D. 
The Influence of Nutritional Supervision on Dental 
Caries. J.A.D.A. 29:38 (January) 1942. ’ 

11. McBeath, E. C., Experiments on the Dietary 
Control of Dental Caries in Children. J. D. Res. 
12:723 (October) 1932. 

12. McBeath, E. C., Nutritional Control of Rage 
Caries in Children Over Two-Year Period. J. D. Res 
13:243 (June) 1933. 

13. Sprawson, ht od Concerning Raw Milk and 
Immunity to ies. Brit. D. J. 53:642 (De- 
cember 1) 1992. 
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Jay, Hadley and Bunting'* empha- 
sized the value of a well fortified diet 
low in sugar. In several reports from 
their laboratory an increased incidence 
of caries was associated with increased 
consumption of sucrose. On the other 
hand, Drain and Boyd’*® have shown 
that a nutritionally adequate diet may 
carry an appreciable amount of dextrose 
and still have a beneficial effect. 

These data clearly indicate that, al- 
though dietary control of caries is pos- 
sible to a considerable extent, it is still 
difficult to determine whether the action 
is due to systemic or to oral environmen- 
tal change. In fact, the recent observa- 
tions made by Sognnaes*® emphasize the 
importance of the lag in time between 
alteration in the diet and improvement 
in the incidence of caries. Perhaps this 
indicates the importance of systemic ef- 
fects. 


Considerations in Animal Experiments 


All these results emphasize the need 
for animal experimentation. Between 
1920 and 1935 considerable emphasis 
was given to the importance of indi- 
vidual nutritional factors in the preven- 
tion of dental caries in experimental 
animals. At that time, however, knowl- 
edge of nutrition was insufficient to per- 
mit accurate evaluation of individual 
nutrients; furthermore, most animals 
showed marked resistance to caries. This 
may have been partly due to the fact 
that the animals were studied for a 
relatively short period, so that the diets 
may not have had time to take effect; 
but this does not explain the matter 
entirely. Dogs have been observed for 
many years without any indication of 


14. Jay, P.; Hadley, F. P., and Bunting, R. W., 
Observations en Relationship’ of Lactobacillus Aci- 
dophilus to Dental Caries in Children During Ex- 

imental Feeding of Candy. J. Am. Dietet. A. 23: 
(May) 1996 1936. 

15. Drain, C. L., and Boyd, J. D., Dietary Con- 
of Dental Caries. J.A.D.A. 17:738 (April) 1930. 

maes, R. F., A Possible Role of Food Puri- 
ities in the Etiology of Dental Caries. Science 
106:447 (November) 1947. 
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severe disturbance, and experiments on 
rats have been carried through several 
generations with no serious changes. 

Hoppert, Webber and Canniff**»?® re- 
ported the development of caries in rats 
fed a diet consisting of 60 parts yellow 
corn, 30 parts whole milk powder, 6 
parts linseed meal, 3 parts alfalfa meal 
and 1 part sodium chloride. When oat- 
meal was used in this ration instead of 
corn, no caries occurred. The authors, 
therefore, concluded that the formation 
of carious lesions was dependent on im- 
paction of food particles in the molar 
fissures and that the size of food parti- 
cles was a contributing factor. Addi- 
tional work with a similar ration minus 
the linseed meal and with 66 parts of 
corn of various degrees of fineness sub- 
stantiated this theory. Rice gave similar 
results, but wheat did not. Addition of 
vitamins A, D or C did not reduce the 
amount of caries, nor did addition of 
calcium or phosphorus. 

Bibby and Sedwick’® reported the oc- 
currence of caries in white rats fed a 
coarse diet but none resulting from a 
diet of soft materials. In 1942 Arnold” 
reported that the molars of the Syrian 
hamster became carious when the Hop- 
pert-Webber-Canniff ground corn diet 
was used. More recently Dale, Lazansky 
and Keyes” have continued work on the 
hamster. 


Variation in Susceptibility of Rats 


With the development of knowledge 
in nutrition it has become possible to de- 
vise animal diets of which all compo- 
nents are known; yet, even with such 


17. Hoppert, C. A.; Webber, P. A., and Canniff 
T. L., The Production of Dental Caries in Rats Fed 
an Adequate Diet. Science 74: 4:77 {Jat ) 1981. 

18. Hoppert, C. A.; Webbe io 
T. L., The Production of Dental tea 
an Adequate Diet. J. D. Res. 12:16: (February) 1932. 

19. ibby,.B. G., and Sedwick, H. J., Formation 
of Cavities in Molar Teeth of Rats. J. D. Res. 13: 429 
(December) 

_20. Arnold, F. A., The Production of Carious Le- 
sions in the Molac Teeth of Hamsters. Pub. Weaith 
Rep. 57:1599 (October) 1942. 

at. Dale, P. P.; Lazansky, j.P -» and Keyes, P. H., 
Production’ and Inhibition Gr Dental Caries in Syrian 
Hamsters. J. D. Res, 23:445 (December) 1944. 
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diets, the white rat does not show caries 
to any extent. It is particularly impres- 
sive, therefore, that the cotton rat shows 
a high incidence of caries when main- 
tained on these purified rations for ap- 
proximately fourteen weeks. The lesions 
occur principally in the molar sulci, 
which makes it difficult to apply the ob- 
servations directly to human caries; 
nevertheless these studies suggest the ex- 
istence of fundamental relations that 
must be established before further stud- 
ies can be placed on a sound and sat- 
isfactory basis. 


Basal Caries-Producing Diet 


In 1944, Shaw, Schweigert, Elvehjem 
and Phillips?*:?* reported a high’ inci- 
dence of carious lesions in the sulci of 
the molars of cotton rats fed the follow- 
ing ration: 


Labco casein 18 per cent 
Sucrose 73 per cent 
Salts IV (Phillips and Hart) 4 per cent 
Corn oil 5 per cent 
Thiamine 0.25 mg. 
Riboflavin 0.3 . mg. 
Nicotinic acid 2.5 mg. 
Pyridoxine 0.25 mg. 
Calcium pantothenate 2 mg. 
Choline 100 mg. 
Inositol 100 mg. 
p-Aminobenzoic acid 30 mg. 


Vitamins A and D were supplied by 
feeding 1 drop of halibut liver oil 
weekly to each rat by dropper. 

In later work this diet was modified 
to include an additional 6 per cent of 
casein and a supplement of 4 per cent 
Wilson’s liver concentrate powder 1:20 
at the expense of sucrose. This modifica- 
tion was found to permit more uniform 
and more nearly maximal growth with- 
out altering the incidence of caries. 
and’ Philips, Dental Caries ia the Cotton, Rav 
I. Met! “of, and inary Nutritional Ex- 
J, other, Dental Caries the 


Rat. d Description of the 
Carious Lesions. J. D. Res. 23:417 (December) 1944. 
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Recording the Data 


The dentition of the cotton rat is 
similar to that of the white rat; there 
are one incisor and three molars in each 
quadrant. The incisors are continuously 
erupting, and only the first two molars 
had erupted at the time the experiment 
was 

In order to determine with accuracy 
the number and progress of carious le- 
sions in the molar, a procedure similar 
to that used by Cox and Dixon** was 
employed. To record the location of the 
lesions, each of the sulci was numbered 
in a manner similar to that used by Cox 
and his associates.?* The extent of den- 
tal substance involved was recorded for 
each tooth by using the symbols 1 plus 
to 5 plus. For each animal observed the 
total number of lesions and the sum of 
the index of extent of dental substance 
involved were recorded. 

Studies of the time factor, with ex- 
perimental periods varying from ten to 
fourteen or more weeks, showed that 
fourteen weeks was the optimum experi- 
mental period for producing caries. Be- 
yond fourteen weeks fracture became so 
extensive that individual lesions lost their 
identity. 


Susceptibility of Various Teeth 


The incidence of carious lesions was 
much higher in the molars of the lower 
jaw than in those of the upper jaw. The 
rate of progress was about the same in 
all molars, but the time of initiation was 
later for the upper sulci than for the 
lower. The various molars. within each 
quadrant differed considerably in sus- 
ceptibility to decay. The first and sec- 
ond molars were fully erupted at the be- 
ginning of the experimental period, but 

and Dixon, 


24. Cox, G. S. imental 
Dental Caries. ‘A Method for Grind 
for Observing Fissure Caries. J. ales. 18:153 
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the incidence of caries was much greater 
in the second molars than in the first. 
The lower third molars were exposed 
for half or less than half of the experi- 
mental period, but the incidence in the 
lower third molars was even higher than 


_in the second molars. The upper third 


molars were exposed to the oral en- 
vironment for only about a third of the 
experimental period and yet showed a 
high incidence of caries. It appears, 
therefore, that diet during the period 
of tooth development may have a con- 
siderable effect on resistance to caries. 


Nondietary Factors 


In the white rat the extraction of an- 
tagonistic molars resulted in an ex- 
tremely low incidence of caries in the 
unopposed molars. Shaw” recently has 
shown that this is not true in the case 
of the cotton rat; molars with no op- 
posing teeth showed almost as high an 
incidence and rate of progress of carious 
lesions as did those with opposing teeth. 

Schweigert, Shaw, Elvehjem and Phil- 
lips”? have shown that various strains of 
cotton rats differ widely in susceptibility 
to dental caries even when maintained 
on the same ration. This emphasizes the 
importance of heredity and makes it nec- 
essary to use animals from a standard 
source in all experimental studies. 


Results with Several Carbohydrates 


The effects of different dietary car- 
bohydrates on the incidence and extent 
of dental caries have been reported by 
Schweigert, Shaw, Phillips and Elve- 
hjem.”* Very high incidence and extent 


26. Shaw, J. H., Carious Lesions in Cotton Rat 
Molars. I. The Role of Mechanical Factors Studied by 
Extraction of Antagonistic Molars. J. D. Res. 26:47 
(February) 1947. 

27. Schweigert, B. S., Shaw, J. H., Elvehjem, C. A., 
and Phillips, P. H., Dental Caries in the Cotton Rat. 

Influence of Strain Variation on the Caries Sus- 
ceptibility. Proc. Soc. Exper. Biol. @ Med. 59:44 
1945. 

28. Schweigert, B. S., Shaw, J. H., Phillips, P. H., 
and Elvehjem, C. A., Dental Caries in the Cotton Rat. 
Ill. Effect of Different Dietary Carbohydrates on the 
Incidence and Extent of Dental Caries. J. Nutrition 
29:405 (June) 1945. 
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Carious lesions in molars of cotton rats 


Number} Sum of 
Ration of {extent of 
lesions | lesions 


Basal—sucrose...........-..} 32.5 | 1124 
Basal—dextrin. ............. 5.5 10+ 
Basal—¥ sucrose, 4% dextrin.| 27.7 96+ 
Basal—% sucrose, 34 dextrin.| 23.5 50+ 
Basal—dextri-maltose.......| 32.7 | 100+ 
Basal—dextrose.............| 27.6 95+4- 
Basal—% sucrose, % lactose.| 22.5 64+ 
Basal—maltose............. 27.6 81+ 
Basal—medium fat..........| 13.0 27+ 
Basal—high fat............. 4.0 6+ 
Basal—high protein......... 14.0 28+ 
Basal—high protein, high fat. 1.0 1+ 
Mineralized whole milk... ... 0 0 
Mineralized whole milk 

+ 10% sucrose........... 0 0 
Mineralized dry whole milk. . 8 13+ 
Mineralized dry whole milk re- 


were noted when dextrose, fructose, dex- 
tri-maltose or maltose was used instead 
of sucrose in the basal ration. The re- 
placement of half the sucrose by lactose 
did not alter the progress of decay. How- 
ever, when fine dextrin or coarse dex- 
trin was used instead of sucrose there 
was a very low incidence. There was no 
appreciable difference between coarse 
and fine dextrin as to results, although 
more recent work has indicated that 
some difference can be observed in the 
presence of small amounts of sucrose. 
The substitution of dextrin for half. the 
sucrose did not appreciably reduce the 
severity of caries, but three- 
fourths of the sucrose was replaced with 
dextrin the incidence was reduced about 
go per cent. A few typical results are 
given in the accompanying table. 


Fluorine 
A study of the effect of drinking wa- 


ter fortified with fluorine indicates that 
fluorine is active in reducing caries in the 
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cotton rat as well as in other animals and 
in man. When drinking water contained 
I or 2.5 parts per million of fluorine 
there was no evidence of any reduction 
in the incidence and extent of the le- 
sions. Five ppm produced a slight re- 
duction, and 15, 30 and 45 ppm pro- 
duced a reduction of 50 to 60 per cent. 
Evidence of mild fluorine toxicosis was 
observed in the lower incisors when the 
drinking water contained 5 ppm, and 
when 15 ppm or more was present both 
the upper and the lower incisors were 
white. 

At present it is impossible to correlate 
the amount of fluorine needed for the 
cotton rat and that needed to produce 
an effect in man. 


Fat and Protein 


The most interesting observation was 
made by Schweigert, Shaw, Zepplin and 
Elvehjem” in 1946, when it was found 
that cotton rats .maintained on a diet 
of whole milk fortified with iron, copper 
and manganese and liver powder showed 
no lesions at all. Even the addition of 
5 to 10 per cent sucrose caused few cari- 
ous lesions. Therefore, it appears that 
under some conditions the animals can 
consume large quantities of sugar with 
no detrimental effect. When a dry ration 
was fed that approximated the composi- 
tion of milk solids, the number of lesions 
was reduced also. 

The isocaloric substitution of 10 parts 
of lard for the sucrose in the basal ration 
previously described resulted in a 50 per 
cent reduction in the average incidence 
and a 75 per cent reduction in the av- 
erage extent of involvement. When 20 
parts of lard replaced 45 parts of sucrose 
there was a go per cent reduction in 
the incidence and extent. The total fat 
content of this ration was 31.7 per cent 


S., Shaw. H., Zepplin, M., 


and “Dental Garies ‘in the Cotton 
Rat. VI Effect of the Amount of Protein, Fat 
and ydrate on nce an 
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and the sucrose content was 27.8 per 
cent. It is of interest that this ratio is 
more nearly comparable to that found in 
the human diet. 

When the casein content of the ration 
was increased from 24 per cent to 50 per 
cent at the expense of sucrose, a 50 per 
cent decrease in the number of lesions 
occurred. When a ration containing: 50 
parts of casein and 10 parts of lard was 
used, there was almost complete preven- 
tion of carious lesions. Thus, the levels 
of fat, carbohydrate and protein have an 
important influence on dental caries in 
the cotton rat. Furthermore, the bene- 
ficial effect of milk is probably due not 
only to the higher fat and protein con- 
tent but also to the fact that milk gives 
fluidity to the ration. 


Studies With Natural Diet 


Recent studies have been made in this 
laboratory on the effect of a natural diet 
compounded in approximation of a typi- 
cal human diet: 


Sucrose 17.3 per cent 
Corn oil 3.4 per cent 
Mixed breakfast cereals 6 per cent 
Bread 30 per cent 
Dried whole milk 14.6 per cent 
Corned beef hash 9.4 per cent 
Dried potatoes 7.1 per cent 
Dehydrated pork and beef 6.6 per cent 
Dried cabbage 5.6 per cent 


This ration produced as many and as 
severe lesions in the cotton rat as did the 
basal caries-producing diet containing 67 
per cent sucrose. Increasing the sucrose 
level in the diet to 32 per cent or 47 per 
cent at the expense of cereal did not 
appreciably affect the incidence. When 
the sucrose level of the diet was reduced 
to zero or to 2 per cent, the incidence 
of caries was reduced by 80 per cent and 
60 per cent respectively. Therefore, in 
a diet of this kind the sugar must be 
reduced to a very low level in order to 
affect the occurrence of caries. 

Omission of dried whole milk from the 
diet, with liquid whole milk given sep- 
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arately as the only source of fluid, gave 
the same results as were obtained when 
the natural diet was fed without liquid 
milk. In the presence of the components 
of this diet, milk does not give the same 
protection as that observed when the 
liquid diet is used. 


Comment 


In reviewing these studies, it is obvi- 
ous that many of the effects are related 
to oral environment. However, the fact 
that molars erupting during the experi- 
mental period show changes greater than 
those observed in the teeth already 
erupted at the beginning of the experi- 
ment suggests that the systemic effect 
may be important also. Sognnaes’® has 
stated that caries does not develop in 
mice and rats, and develops to only a 
limited extent in hamsters, unless the 
feeding of the purified rations is started 
during dental development. This sug- 
gests that susceptibility is influenced by 
.a mechanism operating before eruption 
of the tooth, which is not surprising. 

Certainly one must recognize all fac- 
tors known to affect the structure of a 
tooth. Nutritionists sometimes place dis- 
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proportionate emphasis on a single factor 
in the prevention of disease, and I hope . 
that dental experts will not fall into the 
same error. A normal body is dependent 
on an optimum intake of all essential 
nutrients; therefore, although new data 
may be added to the general knowledge 
of dental decay, it is unwise to ignore 
the old, well-established factors. There 
can be no question that sugar plays an 
important role in dental caries, but sev- 
eral other factors influence the effect of 
the sugar. At present it cannot be de- 
termined definitely whether milk carries 
a specific protective factor or whether a 
large part of the effect of milk is related 
to its fluidity. Since important changes 
are noted in the types of intestinal bac- 
teria due to changes of diet, it is not at 
all surprising that important changes 
take placé also in the bacterial flora of ° 
the oral cavity for the same reason. 

Studies on the relation of nutrition to 
dental caries have just begun. Some 
practical information may be obtained 
while a study is in progress, but no spe- 
cific program can be adopted until all 
the interrelated factors have been de- 
fined clearly. 


Excess Fluorides in Water Supplies. —More than a million persons in over 500 Communities in the 
United States are now using public water supplies containing in excess of 1.5 p.p.m. fluorides. 
The disfiguring dental condition which is caused by the use of such waters for drinking pur- 
poses can be prevented in future populations of these communities by removing the excess 
fluorides from the communal water supplies. 

Most of the removal processes now available appear to be either too expensive to operate or 
too complicated for routine application by the average small water treatment plant operator. An 
urgent need is the development of a process comparable to the lime-soda ash softening process 
in operating costs and simplicity. . . . 

It is evident from . . . examination of fluoride removal methods that our current knowledge 
of the chemical processes involved is very limited and that additional fundamental research in 
this field is needed. Further, the practical usefulness of the available methods and those now 
undeveloped must be tested on a pilot plant scale, and their relative worth under varying con- 
ditions must be determined. Until this information is available, endemic fluorosis will continue 
te be a dental hazard to a large population in many communities in this country.—F. J. Maier, 
Methods of Removing Fluorides From Water,” Am. J. Pub. Health 37:1559, December 1947. 
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THE EFFECT OF SUBSTRATE 


ON THE ORAL FLORA 


Philip Jay, D.D.S., Ann Arbor, Mich. 


teria has not been fully explored. It 

is known that dietary variations may 
bring about changes in the oral flora of 
both human beings and experimental 
animals. The fact that oral lactobacillus 
counts respond to fluctuations in the car- 
bohydrate content of the diet is familiar 
to most students of dental caries. 

Harrison’ reported numerical differ- 
ences in the oral lactobacilli and strepto- 
cocci in rats when caries inhibiting 
agents, such as fluoride and iodo-acetic 
acid, were introduced into the diet. Or- 
land? observed that specific food factors 
were associated with variations in the 
numbers of lactobacilli and cocci in the 
mouths of hamsters. Hill and Kniesner® 
and Weisberger and Johnson* reported 
differences in the growth of lactobacilli 
and in fermentation reactions following 
the restriction of certain food factors and 
the addition of others to culture me- 
diums. It is obvious that the oral flora, 
under certain special circumstances, does 
react to changes in the substrate. 

This brief report, however, is more 
concerned with the possibility that the 
oral flora is not determined by the sub- 


[': influence of substrate on oral bac- 


ot Michigan of dentistry, School of Dentistry, University 


Harrison, R. Bacteriol Studies on Ex- 
imental Dental in the Rat. Changes in 
ooth Surface Flora Associated with Development and 
Inhibition of Dental Caries. J. Infect. - 67:97 
(September-October) 1940. 
2. Orland, F. J., The Oral Flora as Related to Den- 
Caries in Bn 3 ‘Syrian Hamster. J. D. Res. 25:455 
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3. Hill, T. J., and stones A. H., Nutritional Re- 
quirements Oral Lactobacilli. ‘I. Pantothenic Acid 
and (D - Glucose). J. Last Res. 21:467 (October) 1942. 
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strate alone—a theory borne out by the 
fact that individual subjects with iden- 
tical diets do not necessarily exhibit the 
same degree of caries activity. Common 
clinical experience shows that changes in 
the degree of caries activity cannot 
always be accounted for by changes in 
eating habits. 

Of course, the importance of restrict- 
ing carbohydrates in the control of caries 
should not be minimized. A great deal of 
data are available to indicate that caries 
is arrested when dietary carbohydrate is 
greatly reduced. It is also known, how- 
ever, that under special conditions it is 
possible to consume large amounts of 
sugar without inciting caries activity. 

A method of caries control that pro- 
vides for the periodic restriction of car- 
bohydrate is in wide use at present.® The 
effect of this dietary regimen on oral 

5. Jay, P., The Reduction of Oral Lactobacillus 
Counts by, the Periodic Restriction of Carbohydrate. 


m. rthodont. & Oral Surg. 33:162 (March) 
1947. 


Table |.—Lactobacillus acidophilus as related to 
dietary carbohydrate. Diet plans used in numeri- 
cal order for two weeks each 


Increased 
counts 


Reduced 


counts 


Number 

of Diet plan 
patients Per 
No. No. | cent 


809 1 675 4 

563 Contd. on 2 | 459 6] 104 
313 Contd. on 3 | 230 i 83 
127 Contd. on 4 | 103 ‘ 24 


18.4 
26.5 
18.8 


Plan 1:  Ragemtannty too Gm. of carbohydrate (no 


— ian 1 plus starch. 


Plan 3: Plan 2 plus sugar at one meal. 
Plan 4: 


Table 2.—Lactobacillus acidophilus counts for 
adult rats on coarse corn diet 


Caries-resistant 
strain 


Caries-susceptible 
strain 


lactobacillus counts is illustrated in Table 
1. A marked reduction occurred in 83.4 
per cent of a group of persons with ramp- 
ant dental caries who adhered for two 
weeks to a diet low in carbohydrate and 
free from sugar. When starches were in- 
cluded in the same patients’ diets for an 
additional two weeks, the lactobacillus 
counts remained low in 81.6 per cent of 
cases. Sugar was then added to one meal 
a day for two weeks, and the lactobacillus 
counts remained low in 73.5 per cent of 
cases. After these patients were given a 
diet in which sugar and carbohydrate 
were entirely unrestricted, 81.2 per cent 
continued to have low lactobacillus 
counts. 

These patients were consuming foods 
that, before treatment, were associated 
with high oral lactobacillus counts, but 
after treatment the same amount of car- 
bohydrate could be ingested without in- 
creasing the lactobacillus counts. In other 
words, with the same substrate, in one 
instance the oral flora was characteristic 
of high caries activity, and in the other, 
immunity to caries. It appears, therefore, 
that some factor other than the substrate 
derived from food had influenced the 
growth of the bacteria. 

No explanation is offered for this phe- 
nomenon. It is possible that the flora was 
transformed by the entrenchment of 
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bacteria antagonistic to lactobacilli. A 
similar situation is suggested by the 
studies of Kesel and his associates,* who 
found that, after use of a dentifrice and 
a mouthwash containing ammonia and 
urea, lactobacillus counts became low 
while counts of Bacterium aerogenes in- 
creased significantly. Bact. aerogenes has 
the property of liberating ammonia from 
amino acids, and Kesel expressed the 
opinion that the ammonia ion inhibits 
the growth of lactobacilli. It is possible 
that some such mechanism occurs in 
patients who have restricted the intake 
of carbohydrate for a short period. 
When Hoppert, Webber and. Canniff’ 
reported that dental caries in the rat 


6. Kesel, R. G., and others, The Biological Produc- 
tion and Therapeutic Use of Ammonia in the Oral 
Cavity in Relation to Dental Caries Prevention. 
].A.D.A. 33:695 (June) 


Webber, P. A., and Canniff, 
Ty. Production of Dental Caries in Rats 
an Adequate Diet. J. D. Res. 12:161 (February) 1932. 


Table 3.—Lactobacillus acidophilus counts for 
rats 3 weeks old on fine corn diet 


Caries-resistant 
strain 


Caries-susceptible 
strain 


wn 
oo 


3 


N 
88 


Jay 
0 l 350 
5,000 350 
10,000 3 0 
5,000 | { 0 | 
10,000 5 0 
h 10,000 150 
the 5000 | 7 150 | 
len- 5,000 8 0 
the | — 10,000 1,000 
non | 4,000 10 200 
. 10,000 1] 250 
in | i 
in 
rict- 
ries 
of 
ries 
Oow- 
it is 
of 
| 
| 
Car- 1 0 
The } 0 
oral 0 
0 
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irate. 0 
irch) 4 en 
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d to ) 3.000 
neri- 10 5.000 
1] 500 
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ts 14 6.000 
Per > 6,000 
ent 6,000 
8 000 
18 8,000 
[8.4 19 3.000 
6.5 2U 15,000 
18.8 21 1,500 
2 6,000 
23 2,500 
(no 24 3.000 
25 5,000 
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could be produced in a short time by the 
addition of coarsely ground corn to the 
ration, experimentation on rat caries was 
greatly facilitated. Earlier studies in this 
laboratory revealed no great difference, 
as far as the lactobacilli were concerned, 
in the oral flora of rats on the coarse diet 
and those on the fine corn diet, despite 
the fact that the former diet is conducive 
to high caries activity. Lactobacilli could 
be recovered with comparative ease from 
both groups. 

More fecently, Hunt and Hoppert® re- 
ported the successful development of a 
strain of rats that was resistant to caries 
even with the coarse diet. In Table 2 are 
listed the lactobacillus counts for eleven 
rats of a susceptible strain and eleven 
rats of a resistant strain. It will be 
seen from this table that the lactobacillus 
counts were higher for the susceptible 
than for the resistant animals. These, 
however, were adult rats. In order to 
preclude the possibility of bacteriologic 
variation due to the presence of large 
dental cavities in the susceptible rats, 


8. Hunt, H. R., and Hoppert, C. A., Inheritance 
of Susceptibility to Caries in Albino Rats (Mus Nor- 
vegicus). J. Am. Col. Den. 11:33 (March) 1944. 
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the procedure was repeated with animals 
3 weeks old and on a fine corn diet. The 
results are shown in Table 3. 

It is apparent that, as a rule, the 
animals born of susceptible parents have 
higher lactobacillus counts than those 
born of resistant parents. At the time 
these cultures were taken the caries-pro- 
ducing diet was not employed, and con- 
sequently no carious lesions were present. 
Of the susceptible group listed, four of 
the animals whose lactobacillus counts 
were negative failed to show lesions when 
placed on a coarse corn diet, and the re- 
maining two showed no evidence of den- 
tal caries until much later. Whether the 
flora of these animals changed before 
initiation of the lesions is not known. 
Although all were fed the same diet, so 
that the available substrate was the same, 
the oral flora of the resistant animals 
could be distinguished from that of the 
susceptible animals. 

These data and those obtained from 
human dietary studies indicate that, 
although substrate may influence the 
oral flora, factors not related to the food- 
stuffs present in the mouth are also 
important. 


Oral Manifestations of Metallic Poisoning.—The mouth is frequently a site for early recognition of 
effect from occupational hazards. Stomatitis and excessive salivation are early signs of mercurial 
poisoning. If the physician does not learn from the patient’s occupational history that there 
is an ex re to mercury in his work the condition might well be and frequently is treated 


as an infection or nutritional deficiency. 


The metallic line which appears on the gingival margins is commonly an early sign of plumb- 
ism, but it may also be an indication of extensive treatment with bismuth compounds. It is 
important to learn the cause.—H. T. Castberg, “Occupational Disease in Differential Diagnosis,” 


Industrial Hygiene Newsletter, June 1948, p. 6. 
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FACTORS IN NATURAL 


IMMUNITY TO CARIES 


L. S. Fosdick, Ph.D., Chicago 


MMUNITY to dental caries is a state, nat- 
ural or acquired, in which the body is 
resistant to this disease. Modern ideas 

concerning immunity indicate an associa- 
tion with the plasma proteins in which 
the so-called immune bodies will destroy 
the invading organism. As dental caries 
occurs outside the body, having no di- 
rect contact with the blood, it is unlikely 
that plasma antibodies can affect it unless 
the active substances are secreted in the 
saliva. Therefore, any immune reaction 
likely to affect the carious process should 
appear in the saliva. 

The literature on dental caries con- 
tains no reference to immunity involving 
immune bodies, although it was found 
by Jay and associates,’ and later by 
Canby and Bernier,’ and Williams*® that 
an immune reaction in blood plasma can 
be produced against Bacillus acidophilus. 
Whether this phenomenon is associated 
with dental caries has not been deter- 
mined. Whether antibodies can or do 
exist for protection against caries is prob- 
lematic; it is known, however, that many 
persons are not susceptible. In the United 
States, 2 to 5 per cent of the adult popu- 
lation apparently are immune. 

Certain races and persons in certain 
localities, such as the Eskimo* and peo- 


Professor of chemistry, Dental School, Northwestern 
University. 
1. Jay, Philip, and_others, Bacteriologic and Im- 
Studies on Dental Caries. j.A. D. A. 20:2130 
1933. 
Canby, C. P., and Bernier, J. L., Bacteriologic 
snd Immunologic ‘Studies in Dental Caries. A Pre- 
Report. D.A. 29:606 (April) 1942. 


Immunization of Human Be- 
ings W h Oral Lacobacti | J. D. Res. 23:403 (De- 
1944. 


4. Wach, E. C., Studies on the Potassium and Cal- 


cium Contents of Human Saliva. J. D. Res. 15:265 
(September) 1936. 
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ple dwelling in some areas of India,° 
have a large degree of freedom from den- 
tal caries and are said to be immune. 
However, when these persons are ex- 
posed to living conditions in more civil- 
ized communities, many of them have 
rampant caries. Apparently their so- 
called natural immunity has been de- 
stroyed by the new conditions. When 
persons in civilized countries are ex- 
posed to radically different daily rou- 
tines, as in the Japanese and German 
concentration camps, active caries may 
become inactive. Does the change in diet 
and habits produce natural immunity? 
Natives of Sweden, Italy and other Eu- 
ropean countries who did not change 
their place of abode, but did change 
their diet and mode of living during the 
war found that the activity of caries de- 
creased with the changes produced by 
the war.® Did the change in diet and 
daily habits cause immune bodies to 
form? 

On the basis of the foregoing data it 
is difficult to associate the activity of 
dental caries with any criteria of true 
immunity, but for present purposes one 
may assume that a caries-free adult is 
immune to caries. If the caries-free con- 
dition can not be attributed to known 
facts, perhaps an unknown type of im- 
munity is indicated. 

Dental caries now is recognized gen- 
erally as an acid decalcification of the 
hard structures of the enamel and den- 
tin, accompanied or followed by prote- 

6. Schour, Isaac, and Massler, Ma "Dev tal Cartes 


Experience in Postwar Italy (1945): 
Various Age Groups. J.A.D.A. 35:1 har 1) 1947. 
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olysis of the organic matrix.’ The mech- 
anism by which acid is formed has been 
investigated widely. It is now relatively 
clear that acids are formed in the pro- 
tected areas of the mouth by a series of 
enzymatic reactions, during which carbo- 
hydrates are converted to lactic acid and 
other acids.*"! Many enzymes, all of 
which are formed in varying amounts in 
the acidogenic micro-organisms of the 
mouth, and certain co-enzymes, many of 
which are found in an adequate diet, are 
involved in the process. By means of 
these reactions acids are formed in every 
mouth, whether susceptible or immune 
to caries, if a suitable substrate is pres- 
ent. This substrate must be a ferment- 
able sugar, but if conditions in the mouth 
are favorable, starches may be disinte- 
grated to produce fermentable sugars 
and thereby act as a suitable substrate. 

If acids are formed with sufficient 
speed to overcome any natural oral neu- 
tralizing action, the teeth will become 
decalcified in the spotlike protected 
areas. Thus, whether a cavity will de- 
_ velop depends on the balance between 
the speed of acid formation and acid 
neutralization or destruction by other 
means.**"1* A study of the factors in acid 
formation and neutralization or destruc- 
tion should provide some information on 
immunity. 

It is logical to approach the problem 
of immunizing influences by considering 
acid formation. The requirements for 
acid production are a suitable substrate 
and an optimum enzyme system. The 
substrate is a fermentable 
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or a substance readily converted to the 
same. In about go per cent of cases fer- 
mentable sugars are necessary, and these 
sugars must be in the mouth long enough 
to be converted into acids. Thus, only 
that portion of the diet which is lodged 
in the mouth after the food is swallowed 
can be available as substrate for enzy- 
matic action. For this reason, not only 
the diet but the flow of saliva and the 
physical and anatomic characteristics of 
the mouth are factors that govern the 
acid-forming process. Food that is swal- 
lowed and metabolized also regulates to 
a large extent the quality of the saliva; 
therefore, the influence of diet on the 
oral environment is twofold. 

If all other variables were constant, 
the mere fact that the Eskimo, the in- 
habitants of war-torn Europe and the 
starving people of India have little or 
no fermentable sugar in the diet would 
be enough to explain their apparent re- 
sistance to caries. It also would explain 
why rampant caries may develop in Es- 
kimos when they eat the white man’s 
diet, and would account for the decrease 
in caries activity among those held pris- 
oner in the Japanese camps. 


Enzymes and Their Inhibitors 


There are other factors, however, that 
regulate the rate of acid formation. An 
optimum enzyme system is required, 
complete with co-enzymes and free from 
inhibitors. All acidogenic oral bacteria 
hitherto studied have an enzyme system 
capable of forming acids from sugar, but 
the enzyme system in any single type of 
organism is not optimum. Each organ- 
ism studied is partially deficient in one 
or more enzymes, so that under ordi- 
nary conditions no pure strain of organ- 
ism can form acids as fast as they are 
formed in the mouth. In view of this 
fact, the types and concentrations of oral 
organisms are of primary importance. 
Unfortunately, these depend to a large 
extent on the type of substrate present 
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in the mouth, and this in turn depends 
on the diet. 

There are several interesting observa- 
tions that may have an important bear- 
ing. It is known that niacin is the active 
group in pyridine dinucleotide, or co- 
enzyme 1, which is necessary for the 
formation of lactic acid. In the absence 
of niacin no lactic acid forms, and hence 
no caries develops. This phenomenon 
may explain why persons with pellagra 
are immune to caries.’* It also may be 
a reason why the natives of postwar Italy 
are little affected by caries, as surveys 
indicate a general deficiency of vitamin 
B in that country. 

Many other substances that may ex- 
ist naturally in the saliva have been de- 
scribed as enzyine inhibitors. It long has 
been known that the fluoride ion inhibits 
hydrolysis of phosphoric esters, a mech- 
anism necessary to the formation of 
lactic acid. A concentration of the flu- 
oride ion in drinking water sufficient to 
inhibit caries*® is far too low to inhibit 
acid formation. However, the concen- 
tration of the fluoride ion at the surface 
of a tooth has never been determined, 
so it may be a factor in the immunity 
imparted by the fluoride ion. Further- 
more, it should be noted that in most 
mouths a slight inhibition of the rate 
of acid formation may result in a large 
decrease in the activity of caries. It is 
not necessary to stop acid formatioh; it 
is necessary only to decrease the rate 
of formation to such a point that the 
natural forces in the mouth can destroy 
or dissipate the acid. 

Another interesting possibility is the 
influence of ammonia. It has been dem- 
onstrated that the ammonium ion inhib- 
its the growth of B. acidophilus.'® Al- 


14. Mann, A. W., and others, A Comparison of 
Dental Caries Activity in Malnourished and Well- 
Nourished Patients. J.A.D.A. 34:244 (February 15) 
1947. 

15: Dean, H. T., Post-War Implications of Fluorine 
and Dental Health; Epidemiological Aspects. Am. J. 
Pub. Health, 34:133 (February) 1944. 

16. Kesel, R. G., and others, The Amino Acids and 
[heir Deaminating Systems Present in Human Sa- 
liva. Am. J. Orthodont. & Oral Surg. 33: Sec. Oral 
Surg. 68 (February) 947. 
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though this does not necessarily indicate 
enzyme-inhibitory power, it is known that 
the ammonia neutralizes acids and hence 
prevents their action on enamel. It has 
been suggested that the ammonia in the 
plaque is of much importance in natural 
immunity to caries. Here again there 
should be an interrelation with diet." 
In the normal oral environment am- 
monia is formed by the bacterial degra- 
dation of protein. There is also a small 
amount of ammonia secreted in the sa- 
liva, either as ammonia or as urea. Am- 
monia formation in the mouth is de- 
creased naturally by the presence of 
sugar. Dextrose in a concentration of 
0.5 per cent will inhibit effectively the 
degradation of protein by oral bacteria. 


Inhibitors of Bacterial Metabolism 


Another factor of possible importance 
in the rate of acid formation is an un- 
identified substance described by Hill,** 
which inhibits the growth of B. acidophi- 
lus. The substance may be ammonia, but 
there is still the possibility that it is an 
unknown agent, for the subject of en- 
zyme inhibitors that may naturally oc- 
cur in the saliva is replete with mystery. 
There is certainly a possibility that active 
substances are secreted in the saliva or 
formed in the plaque. 

It is known that lactic acid is not 
formed rapidly in saliva from persons 
without caries. This may be due to lack 
of a substrate or to lack of enzymes due 
in turn to lack of proper bacteria. It 
may be due, also, to natural enzyme in- 
hibitors that not only inhibit acid for- 
mation but may influence the bacterial 
flora by disturbing bacterial metabolism. 
Tryptophane’®*° or phenyl alanine,”* 


17. Kesel, R. G., personal communication. 

18. Hill, T. J., A Salivary Factor Which Influences 
the Growth of L. Acidophilus and is an Expression 
of Susceptibility or Resistance to Dental ies. 
].A.D.A. 26:239 (February) 1939. 

19. Turner, N. C., and Crowell, G. E., Dental 
Caries and Tryptophane Deficiency. J. D. Res. 26:99 
(April) 1947. 

20. Turner, N. C., and Crowell, G. E., T: hane 
in Carbohydrate Metabolism. -J. D. Res. 26:359 (Octo- 
ber) 1947. 

21. Calandra, J. C., and Fosdick, L. S., The Ef- 
fect of Amino Acids on the Rate of Acid Formation 
in Saliva. J. D. Res. 26:303 (August) 1947. 
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either of which inhibits acid formation, 
or other inhibitory amino acids may form 
in the plaque during a putrefactive 
process. Here again, retention of sugar 
in the mouth would interfere with pro- 
duction of the inhibitor. 

Another possibility is that the saliva 
of immune persons lacks something es- 
sential for the growth of acidogenic bac- 
teria. The absence of caries in persons 
suffering from pellagra strongly suggests 
this possibility. 

In most cases of immunity, neither 
the substrate nor the proper bacterial 
flora is present, but the absence of the 
latter may be due to an unknown in- 
hibitor present in the plaque or in the 
saliva. As the phenomenon usually can 
be traced to lack of substrate or en- 
zymes, there is no need to postulate fur- 
ther mechanisms. The presence of un- 
known inhibitors or true immune bodies 
is always a possibility; there are a few 
persons who seem to be able to eat large 
amounts of sugar and still have no den- 
tal caries and few acid-forming bacteria. 
In most such cases, however, the oral 
environment explains the situation, and, 
until the presence or absence of immune 
bodies is demonstrated, this factor must 
be considered unlikely. 

Although the factors that control the 
formation of acid have been investigated 
intensively and are rather well known, 
knowledge of the factors that control the 
rate of neutralization, destruction and 
dissipation of the acids, once they are 
formed, is still confused. Many theories 
have been offered, but little investigation 
has been attempted, particularly of the 
relative effects of each variable. Such 
work as has been done, as well as the 
theories advanced, indicate the primary 
variable factors in neutralization to be 
the flow of saliva, its buffering capacity, 
its concentration of calcium and phos- 
phate ions, and the anatomic configura- 
tion of the teeth, mouth and oral tis- 
sues. Probably in the United States, 
where nearly everyone supplies an ade- 
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quate substrate by consuming large 
quantities of sugar, neutralizing influ- 
ences in the mouth are responsible for 
the wide variation in caries activity from 
person to person, a variation particu- 
larly striking among persons in the same 
family. Although the diet of all mem- 
bers is similar, the caries activity of each 
member is different. 


Flow of Saliva 


The flow of saliva,** particularly when 
stimulated, is of primary importance. 
Mastication ordinarily causes an imme- 
diate and copious increase in the flow 
and alkalinity of saliva. This is probably 
a mechanism provided by nature to neu- 
tralize acids as well as to furnish lubri- 
cation for the bolus of food. Investiga- 
tions have shown that persons with a 
copious flow of stimulated saliva are less 
susceptible to dental caries, while those 
with no saliva invariably have rampant 
caries. There seems to be little difference 
in caries activity between persons having 
a moderate flow of saliva and those hav- 
ing a copious flow, but the difference 
between the moderate flow and no saliva 
is exceptional. In this connection, it is 
interesting to speculate on the effect of 
prolonged nervous tension or emotional 
disturbance. It is known that stimula- 
tion of the sympathetic nervous system 
will cause cessation of the flow of saliva 
and it has been suggested that caries 
activity increases in times of stress. If 
so this may account for increased caries 
activity during pregnancy. 

The buffering capacity of the saliva is 
dependent on diet and nutrition. An 
alkaline ash diet is conducive to a highly 
buffered alkaline saliva.?* Persons with 
this type of diet ordinarily show re- 
duced susceptibility to caries. Theoreti- 
cally this should not be a major factor, 


7 Trimble, H. C.; Etherington, J. W., and Losch 
ate of of Saliva and jjacidence of 


Caries. J, Res. 17:299 (Au 1 
23. Forbes, J. C., and Gurley, 
Diet on the Acid- Néutaalisins Power of Saliva. 


Res. 12:637 (August) 1932. 
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because all saliva is rather highly buf- 
fered, even when the diet is poor. An 
optimum diet can increase the buffering 
capacity, but not to a significant extent. 
Furthermore, even though the buffering 
capacity is high, if the saliva does not 
flow freely or if anatomic or mechanical 
barriers prevent its reaching the suscepti- 
ble areas, the increased neutralizing ca- 
pacity is of little value. An increased buf- 
fering capacity merely means that less 
saliva is necessary to neutralize the same 
amount of acid. 


Calcium and Phosphate lons 


The concentration of calcium and 
phosphate ions in the saliva should be 
of considerable importance in relation to 
immunity. If the fluid in intimate con- 
tact with the teeth is at all times sat- 
urated with calcium and phosphate ions 
the teeth will not dissolve. It has been 
shown that saliva from immune persons 
is more highly supersaturated with cal- 
cium phosphate than is saliva from per- 
sons with rampant caries. The highly 
supersaturated saliva may or may not 
have a higher total calcium and phos- 
phorus content. Furthermore, the total 
calcium and phosphorus content cannot 
be altered by diet or by any known 
means. It is known that the ionization of 
phosphates is affected materially by 
acids, the phosphate ions decreasing with 
an increase in hydrogen ions; thus, the 
pH of the saliva has a marked influence 
on the degree of ionization. Unfortu- 
nately, the actual degree of ionization 
of the calcium and phosphate salts in 
saliva never has been determined. Since 
this is undoubtedly a major factor in im- 
munity to dental caries, the subject war- 
rants further research. 


Anatomic Factors 


Physical aspects of the mouth, such as 
malocclusion, pits, fissures, debris, den- 
tal appliances and dental plaques, seem 
to be of major importance in determin- 
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ing caries activity. In general, anything 
tending to prevent free flow of saliva 
over all oral surfaces or to cause un- 
cleanliness in areas of the teeth also 
must increase the likelihood of caries. In 
most cases of immunity in which fluoride 
is not the immunizing factor, one finds 
that the teeth dre perfectly arranged in 
the mouth, with perfect occlusion and 
few pits and fissures, or the teeth are 
widely separated so that food cannot be- 
come impacted. Teeth so arranged are 
relatively self-cleansing, and naturally 
there is less tendency to decay. Unfor- 
tunately, there is no scientific evidence to 
substantiate this clinical observation, but 
the theory is interesting. The form, ar- 
rangement and occlusion of the teeth 
and the anatomic aspects of the mouth 
probably are governed almost entirely by 
heredity. This is probably the primary 
reason why heredity seems to govern im- 
munity to caries, to a certain extent, al- 
though other factors, such as the flow 
of saliva, also may be influenced by 
heredity. 


Orthodontic Treatment 


It has been suggested that orthodontic 
appliances may increase dental caries. 
This may be true if the mechanical bar- 
riers impede the flow of saliva or cre- 
ate areas of salivary stagnation; however, 
the end results of orthodontic treatment 
should cause increased resistance to 
caries. 

Food debris, when permitted to lodge 
in the naturally unclean areas of the 
mouth or around mechanical barriers, 
may be an active source of acid. Here 
again, whether the food is retained in 
these areas depends on the anatomic 
structure of the mouth and the physical 
properties of the food ingested. There is 
little accurate, scientific evidence con- 
cerning food impaction. What there is 
indicates that sugar from candy bars is 
retained much longer in carious than 
in noncarious mouths. 
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The Dental Plaque 


Caries activity often has been attrib- 
uted to the dental plaque, a tenacious 
film on the tooth impregnated with mi- 
cro-organisms. Volumes have been pub- 
lished on the dental plaque, but little has 
been done to characterize it accurately. 
Most of the work in this field is bacterio- 
logic. It appears that a plaque will form 
on any dental surface, particularly in a 
protected area. 

The type of bacteria in the plaque is 
a determining factor in caries activity. 
If the organisms are acidogenic, a carious 
lesion is likely to appear under the 
plaque.** If acidogenic bacteria are not 
present, no carious lesion appears. It 
would seem, then, that the bacterial 
character of the plaque is the determin- 
ing factor; but diet, in turn, determines 
the bacterial flora. 

The constant presence of sugar will 
cause aciduric bacteria to inhabit the 
plaque. During the past few years con- 
siderable work has been done on the 
acidity of the plaque,?*** both before 
and after the addition of fermentable 
sugar. The pH of the plaque material is 
usually about that of the saliva. How- 
ever, with the application of sugar the 
pH of the plaque in susceptible mouths 
will decrease so that, in many cases, a 
pH of 4 is obtained within a few min- 
utes. In immune mouths there is also an 
increase in the acidity of the plaque after 
the application of sugar, but its dura- 
tion and extent are never so great as 
that observed in the former group. 

Unpublished work done at North- 
western University showed that the lac- 
tate concentration of the plaques is 
always much higher than can be ac- 
counted for by the hydrogen ion con- 


sR E. S., and others, The Microbic Flora 

of the De e in Relation to the Beginning of 

25. Stephan, R. Changes in en-Ion Con- 

centration on Foote h Surfaces and in Carious Lesions. 


Rancher, O., Rate of Acid Formation in Carious 
Areas: The Etiology of- Dental Caries. Illinois D. J. 
10:85 (March) 1941. 
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centration. If the pH and the lactate 
concentration of the plaque are known, 
it is a simple matter to calculate the 
amount of lactic acid and the amount 
of lactate salt or neutralized lactic acid 
in the plaque. When this was done, it 
was found that in the average plaque 
there was a hundred and sixty-six times 
as much neutralized lactic acid or salt 
as free lactic acid. After the application 
of sugar the immune plaques tenaciously 
resisted a change in pH, whereas the 
resistance of the susceptible plaques was 
much less. These data indicate that the 
plaque itself is a powerful influence in 
immunity. 

When one considers the various sub- 
stances to which the teeth are exposed, 
it is logical to assume that there is some 
protection against all acid foods. Prac- 
ically any fruit juice will rapidly dissolve 
teeth in vitro and would do so in vivo 
unless some protective mechanism were 
provided. In view of the tremendous buf- 
fering capacity of the plaques, it is quite 
possible that the normal plaque is na- 
ture’s protection against acid foods. If 
the buffering capacity of the plaques 
were exceeded, however, the gelatinous 
plaque would then hold the acids in firm 
contact with the teeth, promoting in- 
stead of inhibiting decay. It is quite pos- 
sible that the plaque is the last natural 
barrier against caries and that when it 
becomes infected with aciduric organ- 
isms and impregnated with sugar (which 
in itself probably determines the nature 
of the flora) it becomes a direct cause of 
caries. Perhaps it was never intended 
that man should ingest the huge quanti- 
ties of sugar he now consumes. 


Composition of Teeth 


Another possible factor in immunity is 
a natural resistance of the tooth to acid 
decalcification. It has been found that 
all teeth can be decalcified by the acids 
formed in the mouth. It also has been 
found that the chemical composition of 
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all teeth is the same within very nar- 
row limits, except for the fluoride con- 


JA.D.A., Vol. 37, October 1948 ... 425 


truly immune and the more susceptible 
areas less susceptible. 


tent. In general, the teeth of persons im- 
mune to caries have a slightly higher 
fluoride content.”” It is known that flu- 
orapatite is more resistant to acids than 
is the usual hydroxyapatite.** This 
should not be construed to mean that 
fluorosed teeth are not affected by acids, 
but it does mean that a higher acid po- 
tential is required for their decalcifica- 
tion. Thus, if it were not for the enzyme- 
inhibiting effect of this ion the effect of 
fluorides would be merely the shifting 
of the balance between acid formation 
and acid neutralization toward the im- 
mune side; that is to say, the fluoride 
ion would make the less susceptible areas 


Comment 


One must conclude that there are a 
great number of interrelated variables, 
which, under the multiplicity of condi- 
tions that exist in the mouth, can ex- 
plain the tremendous variability in caries 
activity in any group or population. The 
slight amount of immunity that now ex- 
ists can be explained readily on the 
basis of these factors. 

There are a few indications that 
other factors may be involved, such as 
true immune bodies in the saliva, but, 
in view of the known capabilities of 
other factors, it is unnecessary to assume 
that these are present. Proof of the ex- 
istence of such immune bodies must be 
furnished before they can be considered 
as contributors to caries immunity. 


27. Armstrong, W. D., and Brekhus, P. J., Possi- 
ble Relationship Between the Fluorine Content of 
Enamel and Resistance to Dental Caries. J. D. Res. 
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a J. F., Observations on the Adsorption 
of Flu 
1943. 


Onions and Organisms.—In Russia, B. Tokin, over a period of 14 years, studied the bactericidal, 
pisteackiel, and protistocidal properties of over 150 plants. Onions and garlic were found to 

most potent, with horse-radish, peppers, and radishes next in order. Onion and garlic were 
lethal to white staphylococci, typhus, and a number of other bacteria, and to all protozoa, the 
latter being killed by exposure to onion vapor for 1-3 minutes. Tokin found that the onion 
vapors killed protozoa even more promptly than bacteria and termed the vapors “phyton- 
cides.” He also found that by chewing raw onion 3-8 minutes, and sometimes for only 1 min- 
ute, the buccal lining usually became completely sterile 

It is conceivable that eating raw onions has a curative effect on sore throat resulting from 
colds. There is good reason for onion vapors having bactericidal and phytoncidal properties. 
and such vapors may be useful in healing wounds. But it is also apparent from the nature o 
the components of onion vapors that those compounds can be made available far more practi- 
cally by synthetic chemical laboratories.—Edward F. Kohman, “The Chemical Components of 
Onion Vapors Responsible for Wound-healing Qualities,” Science 106:625, December 26, 1947. 
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CARIES CONTROL: 


PUBLIC HEALTH ASPECTS 


Allen O. Gruebbel, D.D.S., Chicago 


dental caries reveal that this disease 
has considerable significance as a 
community health problem. 

The prevention of disease and the un- 
necessary loss of life are two important 
objectives of public health practice. Simi- 
larly, in the dental field the prevention 
of dental diseases and the unnecessary 
loss of teeth are two important objec- 
tives of dental public health practice. It 
is essential, therefore, to know the causes 
responsible for loss of teeth. 

Two studies have provided statistical 
data on the subject. In 1929 Brekhus' re- 
ported a survey of approximately 14,000 
extractions of permanent teeth for 2,733 
patients in the dental clinic at the School 
of Dentistry, University of Minnesota. In 
51 per cent of all cases, among persons 
of all age groups, dental caries was re- 
sponsible for the extractions. Periodonto- 
clasia accounted for 32 per cent and 
prosthetic corrections for 13 per cent. 
Extractions resulting from accidents and 
impactions amountedgto only 4 per cent. 

In 1944 a similar study was made by 
Allen,? who analyzed the loss of 1,424 
permanent teeth by 1,167 patients at the 
School of Dentistry, University of Michi- 
gan. Allen’s study corroborated that of 
Brekhus; caries was found to be the chief 
cause of loss of teeth in persons less than 
go years of age. 


Caen of the public health aspects of 
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Comprehensive studies of the incidence 
and prevalence of dental caries in chil- 
dren have been made in every section of 
the United States. A composite picture 
of the results shows that approximately 
50 per cent of all 2 year old children 
have one or more carious teeth. By the 
time children reach school age, they 
usually have three. At the age of 16 the 
average youth has seven teeth decayed, 
missing or filled, with fourteen tooth 
surfaces involved. In most communities 
in the United States, the incidence of 
carious lesions is about six times as high 
as the rate of correction.*® 

Knutson and Klein,’”* in a study of 
“tooth mortality,” reported that loss of 
permanent teeth increases rapidly in suc- 
cessive age groups. For example, at the 
age of 7 the rate is 3 teeth per hundred 
children; at the age of 15 the rate is 118 
teeth per hundred children. 

Studies of high school pupils show 
that less than 4 per cent of the students 
are free from caries; that, on the aver- 
age, seven permanent teeth are affected, 
and that approximately 50 per cent of 


Klein, Henry, and Palmer, C. E., The Disparity 
Satween Dental Need and Dental Care in School Chil- 
dren of Hagerstown, Maryland. J.A.D.A. 28:1489 

(September) 1941. 

4. Schlack, C. A.; Restarski, J. S., and Dochterman, 
FE. F., Dental Status of 71,015 Naval Personnel at First 
Examination in 1942. J.A.D.A. 33:1141 (September) 
194) 

5. Messner, C. T., and others. Dental Survey of 
School Children Ages 6-14 Years Made in 799-’24 in 
26 States. Pub. Health Bul. No. 226 (May) 1936. 

6. Sloman, Ernest, and Sharp, J. B.. Extent of Den- 
tal Caries and Condition of Teeth of San Francisco 
High School Students. J. California D. A. 16:84 (May- 
June) 1940. 

7. Knutson, J. W., and Klein, Henry, Tooth Mortal- 
ity in Elementary School Children. Pub. Health Rep. 
53:1021 (June 24) 1938 

8. Klein, Henry, Tooth Mortality and ver 
nomic Status—Life Tables for Teeth. J.A.D.A. 30:80 
(January) 1943. 
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all defects are not being corrected.° 
Many investigators have noted that the 
incidence of caries is significantly higher 
in girls than in boys. Palmer and Klein” 
have suggested that this difference can 
be attributed to the earlier eruption of 
the teeth of girls. Sloman™ did not agree 
with this view. According to his compu- 
tations, which take into account the dif- 
ference in time of eruption, 18 year old 
boys have a cumulative caries incidence 
of 24.9 per cent of 32 teeth. The cumu- 
lative incidence for girls aged 18 years is 
28.4 per cent—3.5 per cent higher than 
that recorded for boys. Adjusting the ages 
of boys to compensate for the earlier 
eruption of teeth in girls does not nearly 
account for the higher susceptibility of 
girls to caries. Sloman reasoned that if a 
longer period of exposure were the only 
factor there would have to be a differ- 
ence of more than two years in the aver- 
age age at which the individual teeth 
erupt in the two sexes. Actually, the dif- 
ference is only four-tenths of a year. 
Whether or not there is a difference 
between the sexes as regards the inci- 
dence of caries, it is an established fact 
9. Klein, Henry, and Palmer, C. E., The Prevalence 
and Incidence of Dental Caries Experience; Dental 
Care and Carious Defects Requiring Treatment in 
Children. Pub. Health Rep. 55:1258 (July 
10. Palmer, C. E., and Klein, Henry, Sex Differences 
in Dental Caries Experience of Elementary School 
ee. Pub. Health Rep. 53:1685 (September 23) 
7. Sloman, Ernest, Sex and Age Factors in the In- 


cidence of Dental Caries. J.A.D.A. 28:44: (March) 
1941. 


J.A.D.A,, Vol. 37, October 1948 .. . 427 


that incidence rates for both sexes in- 
crease with chronologic age. The DMF 
rate for permanent teeth is 2.5 at the age 
of 10, 9 at the age of 18 and 19 at the 
age of 

The prevalence of caries is even more 
striking when examined in terms of af- 
fected tooth surfaces. At the age of 10 
the average person has five permanent 
tooth surfaces attacked by caries; at the 
age of 18, twenty surfaces are affected; 
and at the age of 30, more than forty- 
five surfaces are involved. 

These data illustrate the extent of the 
problem. Expressed in other terms, this 
disease begins in half of all 3 year old chil- 
dren, and its incidence increases rapidly 
during childhood and adolescence. Al- 
most the entire population is attacked, 
with some variation as to age, race and 
place of residence. 

At present only about 25 per cent of 
all carious lesions are being corrected by 
restorative processes. It is doubtful that 
facilities for dental treatment can be de- 
veloped sufficiently to control caries by 
repairing damage after it has occurred. 
The problem will be better solved by pre- 
ventive measures to reduce the present 
high incidence of caries so that any lesions 
that do occur can be adequately treated 
by the existing facilities. 

12. Knutson, J. W.; Klein, Henry, and Palmer, C. 
E., Dental Needs of Grade School Children of Hagers- 
town, Maryland. J.A.D.A. 27:579 (April) 1940. 


13. Klein, Henry, Yearly Incidence of Dental Needs 
in Adults. /.A.D.A. 32:580 (May) 1945. 


Physiology of Headache.—Physiologically headaches are produced in four principal ways, or, clin- 
ically by a combination of them: (1) distention and dilatation of arteries inside or outside the 
skull (most often by branches of the internal and external carotid arteries); (2) traction on 
the vessels within the skull; (3) edema and spasm of muscles of the scalp and neck, and (4) 
direct irritation of pain-carrying nerves or structures by inflammation or pressure.—Stuyvesant 
Butler and William A. Thomas, “Headache: Its Physiologic Causes,’ J.A.M.A. 135:967, De- 


cember 13, 1947. 
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THE PUBLIC HEALTH ASPECTS OF 


CARIES CONTROL: METHODS SUITABLE 


FOR EDUCATION OF THE PUBLIC 


Louisa J. Eskridge, B.A., C.P.H., Philadelphia 


HY is it necessary to work out devious 
and involved methods of educating 
the public in a matter as important 

as control of caries? The problem is ob- 
vious; control measures are available; 
professional personnel, if numerically in- 
adequate, is competent and skilled. All 
that stands in the way is the resistance of 
the public. Why does the public seem to 
resist? What is the basis of this illogical 
attitude? 

We should consider two matters at the 
outset: first, what we mean by “educa- 
tion,” and second, to what extent we un- 
derstand the nature of this social organ- 
ism we Call the public. 

Will Durant has offered us a simple 
and dignified definition of education. In 
the first chapter of his monumental work, 
The Story of Civilization, he says, “Man 
differs from the beast only by education, 
which may be defined as the techniques 
of transmitting civilization.” If civiliza- 
tion is to be transmitted, there is need of 
more than an accumulation of skill and 
knowledge. Cognizance must be taken 
also of the methods and procedures by 
which man has adjusted himself to living 
productively and effectively with others 
of his kind. It is man’s entire social heri- 
tage, not merely a segment of it, that 
man communicates to his children. 

Education, therefore, must be more 
than the transfer of information from one 
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mind to another. It must include a meth- 
od of transfer that will make it psycho- 
logically possibie for the recipient not 
only to accept knowledge but to act on 
it. It behooves those who work in edu- 
cational programs to be familiar not only 
with the scientific nature of the informa- 
tion presented but also with the psycho- 
logical nature of the persons they are 
trying to reach. 

Harry Overstreet has described teach- 
ing as “a process of building bridges 
from our own minds to the minds of those 
we teach.” Obviously, we cannot build 
a sound bridge if we do not know the 
nature of the substratum on which the 
foundation is to be laid, or if we are not 
thoroughly conversant with the ideas we 
are attempting to convey, or if we are 
not aware of the reasons why it is desir- 
able to project certain ideas from our 
minds to those of others. 

It is obvious that no educational pur- 
pose is fulfilled until the idea projected 
has been accepted by the minds of others. 
Telling does not constitute education. If 
the end product is to be an effective per- 
son and not an encyclopedic brain, the 
responsibility of the educator is to dis- 
cover, analyze and apply technics that 
will insure the application of knowledge. 


Utilization of Human Differences 


Too frequently we are hampered by 
the oversimplification of .the term “gen- 
eral public.” The public is not general; 
it is individual. It is not simple; it is 
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highly complex. There is not one public; 
there are many publics. 

True, there is a substructure of simi- 
larities between all persons, but there are 
peaks and valleys of differences. Similar 
fundamental drives motivate all human 
beings: fear, hate, love, the need for 
security, the longing for recognition. The 
differences, for the most part, are not 
basic, but merely indicate the directions 
in which the fundamental drives find 
their outlets. Men and women are born 
in different lands, with different ances- 
tors and different traditions and customs. 
They are academically educated at dif- 
ferent levels; they work in different occu- 
pations; they strive to maintain standards 
of living based on different concepts of 


- values. They aspire to different types of 


prestige and to achievement of a status in 
different aspects of community life. They 
worship one God, none, or many, in dif- 
ferent ways. 

Too often we assume our own patterns 
of difference to be right, proper and nor- 
mal, and those of others to be wrong, 
improper and abnormal—or, more often, 
subnormal. It is an enlightening experi- 
ence to work closely with a minority 
group; one becomes keenly aware of the 
extent to which superficial beliefs and 
attitudes are taken as basic. For example, 
Dorothea and Alexander Leighton, in 
their study of the health, medical and 
religious concepts of the Navajo Indians, 
point out that many adjustments to In- 
dian tradition could be made in the prac- 
tice of “white” medicine in the Navajo 
country, to great advantage and without 
compromising medical knowledge. If an 
Indian needs medicine, for example, and 
if he has no clock, why should not the 
doctor tell him to take the medicine ac- 
cording to the position of the sun in the 
sky? The division of time into hours is an 
arbitrary device of man, not an act of 
God. 

Another example is furnished by the 
nurse who, while attending an Indian 
mother in childbirth, saved a portion of 
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the umbilical cord to be dried and hung 
around the baby’s neck, thus relieving the 
mother’s fear that without this traditional 
precaution the child would become an 
idiot. Some may say that this was a com- 
promise with superstition. I submit that 
it was, instead, a gesture of understand- 
ing that persuaded more mothers to bear 
their children in the hospital and re- 
duced maternal and infant death rates. 
It developed confidence in the hospital 
and the staff, and opened the way to the 
kind of education that can remove super- 
stition. Much was accomplished by that 
nurse’s understanding of the strength of 
an idea in the mind of an Indian. 

We must appreciate both similarities 
and differences if we are to reach people 
effectively. We must work with concepts 
familiar to them; not with ideas they may 
suspect or fear. 


Identification With the Problem 


If the fullest possible result is to be 
secured, each member of the “general 
public” must become aware that a prob- 
lem exists; he must be brought to feel 
that the problem is his, so that he may 
identify himself with the situation; and, 
most of all, he must have an opportunity 
to participate in the solution of the prob- 
lem. 

Awareness of the problem is essential. 
It is not always true that the world will 
beat a path to the door of the person who 
builds a better mousetrap. If the world 
does not feel that there are too many 
mice, or if it doesn’t know the purposes 
of a mousetrap, or if it doesn’t recognize 
the benefits of a world without mice, it 
will do nothing of the kind. The problem 
must be accepted as a problem before 
action can be expected. 

Identification with the problem is just 
as important. Awareness alone is sterile; 
each person must feel and believe that 
the problem is his, that it affects him and 
those important to him, and that he has 
a responsibility to help in solving it. The 
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great figures of history, both good and 
evil, have known and used this need of 
man for identification with a cause. They 
attracted followers not only by the great- 
ness of their ideas but also by making it 
possible for their followers to grow, to 
become a part of something vital and sig- 
nificant. In the increasingly complex and 
unwieldy society of today it is even more 
important to give every person an oppor- 
tunity to identify himself with the com- 
munity around him. To offer him active 
participation in the development of proj- 
ects, ideas and programs is the best pos- 
sible means of achieving this goal. 

Many professional persons find this 
principle difficult to accept. In spite of 
the fact that their own major satisfac- 
tions have resulted from situations in 
which their opinions were asked, their 
ideas utilized, their talents given oppor- 
tunity for display and their interests con- 
sidered, they feel that they are too busy 
to pass on the experience to others. They 
know only too well that this sort of edu- 
cation calls for patience and tact to an 
almost overwhelming extent. 

Yet, overwhelming as the task appears, 
it is a vital task and must be done. The 
technical competence of the professional 
worker goes begging if the persons who 
should benefit through that competence 
do not avail themselves of it. We arrive, 
therefore, at the point where every mem- 
ber of the public is important as a part- 
ner in public health, and we must, ac- 
cordingly, inform every one as to the 
nature of caries and the methods of pre- 
vention and control of the disease. We 
must help each one to realize the problem 
as his own, and to identify himself, by 
active participation, with its solution. 


Securing Action 


At this point we are confronted with 
the necessity for changing attitudes, se- 
curing cooperation and enlisting support. 
How are we to reach all these different 
persons—the parents who, although fi- 
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nancially able to pay for dental care, al- 
low their children to go without it; the 
taxpayer whg votes millions for high- 
ways but quibbles over payment for den- 
tal service to indigent citizens; the com- 
munity leader who is active in many 
projects but ignores the importance of 
optimum dental health? What underlies 
the seeming inertia of citizens who never 
go to a dentist but are an economic drag 
on the community because ef ill health 
and inefficiency? What motivates men 
and women who should be well informed 
but who make a habit of putting off ap- 
pointments? 

Mediums for Disseminating Knowledge.— 
Information is of primary importance. 
Newspapers, magazines, the radio, mo- 
tion pictures, film strips, poster displays 
and accurate textbooks are all essential. 
The American Dental Association is car- 
rying on an outstanding program of edu- 
cational work and can furnish many aids. 
Good printed and graphic materials are 
invaluable, but the development of inter- 
pretive materials takes time and inge- 
nuity. Not many years ago I attended an 
all-day session devoted entirely to visual 
aids for the public health worker—and 
not a single speaker used a visual aid. 
Such neglect of obvious resources does 
not contribute to progress. 

Information, to be effective, must be 
directed. One cannot prepare two differ- 
ent talks on teeth and expect them to 
serve for every group with equal effect. 
Information should be compiled and pre- 
sented to professional groups, community 
groups, school boards or health clubs on 
a basis of need in the particular situation. 

Attention must be given to different 
interests. Everyone is more interested in 
some one approach than in others. A 
civic club, for example, is interested in 
the degree and extent of dental caries 
in the community, particularly if a flu- 
orination project is contemplated. The 
members probably would not have so 
great an interest in proper methods of 
brushing the teeth, but parents and 
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teachers in a parent education group 
might find this much more attractive. 
All groups have the same high level of 
potential interest, but different approach- 
es are necessary to awaken this interest. 
Use of Campaigns.—Mass publicity helps 
to make the public aware of a problem, 
but other concerted activities must take 
place before there is widespread action. 
A campaign comes and goes; somebody 
saves a great file of newspaper clippings, 
and that, too often, is the end of the 
matter. This is not to disparage news- 
paper publicity, which has done a great 
deal of good, but only to emphasize the 
need for wide public participation in an 
active program. Back of the newspaper 
clippings was much activity. 

We do not use even mass publicity to 
the fullest advantage. It can be helpful 
and effective in strengthening individual 
instruction as well as group education. 
Reference to articles in well known pub- 
lications, for example, will aid the den- 
tist in giving his patients more complete 
information. It may even inspire confi- 
dence on the part of the patient, who 
sometimes fails to realize that his den- 
tist may have the knowledge that he him- 
self has just acquired from a popular 
magazine! 

Time and Quantity—One cannot ignore 
the factors of time and quantity. Some- 
times professional persons, inspired by a 
request for help from a community group, 
are later discouraged to learn that the 
group has failed to launch an all-out 
campaign on the strength of one ten- 
minute talk. This is not quite reasonable, 
for, although one such talk gives much 
information, it does not constitute a com- 
plete educational program. A high de- 
gree of community interest may coexist 
with a low degree of information. Why 
should it be assumed that lay persons will 
have the basic information, the technical 
knowledge and the continuity of atten- 
tion necessary to absorb in ten minutes 
all the knowledge and interest acquired 
by the professional worker through years 
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of learning and practicing special skills? 
Nevertheless, when interest has been 
shown, it is our task to nourish and de- 
velop it. 

Frequent Contact.—Repetition of contact 
with groups is always essential. Frequent 
contact builds confidence on the part of 
the group that they will be able to meet 
the expectations of the dentist; it raises 
their interest to a point where they will 
be able to act effectively in a dental edu- 
cational program. Repetition of contact 
does not mean duplication of informa- 
tion. Interest will continue only if fresh 
information is supplied constantly. 
Personal Participation.—Basically, all com- 
munity organizational activities derive 
their power to change attitudes and prac- 
tices from the fact that group discussion, 
group decision and commitment of the 


membership have a large place in the | 


total activity program. Opportunity 
should be provided for all group mem- 
bers to discuss problems, to make deci- 
sions and to commit themselves to action 
in some direction. 


Influencing Attitudes 


We come now to the deeper problems 
of attitude. We do not know enough 
about the formation of attitudes. We 
have certain facilities for discovering 
their nature, but these facilities have not 
been utilized fully. The various survey 
groups, particularly those interested in 
“depth interviews,” are discovering some 
startling facts about the attitude of the 
“general public” toward such phases of 
public health as the tuberculosis problem. 
Perhaps these methods can be applied to 
other phases of health. 

Cultural anthropologists have much to 
offer in the consideration of customs and 
culture patterns. For example, Ruth 
Benedict’s excellent popular book, The 
Chrysanthemum and the Sword, is a val- 
uable interpreter of the Japanese mind 
and culture. There are many other such 
aids available. Adult education and social 
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psychology have made great progress of 
late and have valuable suggestions to 
offer. 

Much of our rationalized conduct has 
origins deeper than we like to admit. Man 
has so long identified illness or disability 
with evil and sin that even today we find 
vestiges of the attitude. Many of us feel 
that to be ill or to require medical or 
dental treatment is something shameful, 
something to be fought against or denied. 
We “fight” a cold, we “wear out” a 
headache, we “put up” with bad teeth. 
We hesitate to go to the physician’s or 
dentist’s office because of this half-sup- 
pressed guilt. Many a patient, even after 
he has leaped the psychologic hurdle and 
appeared at the office, still fears that the 
dentist will be scornful of the condition 
of his teeth, or he is ashamed that he 
has not come in sooner, or he assumes his 
own teeth to be in a much worse condi- 
tion than those of most persons. 

These fears, though often unrecognized 
and certainly seldom admitted, are nev- 
ertheless real. The professional person 
who is aware of them and who allays 
them by conveying reassurance in his 
voice, manner and choice of words will 
go far in developing the patient’s sense 
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of security and in convincing him that 
he has made a correct decision. The pa- 
tient’s confidence in the profession will 
be strengthened, and his dread of the 
dentist will lessen or disappear. This con- 
fidence will radiate outward to the pa- 
tient’s friends and associates, resulting 
in acceptance of the community activities 
approved by the understanding dentist. 
By the same token, the dentist will have 
extended and enhanced his own useful- 
ness as an educator. 


Comment 


The more we learn of the fundamen- 
tal nature of man and of the forces that 
condition his growth and development, 
the better able we shall be to educate 
the public. No dentist can do his best 
work without accurate diagnosis, nor can 
an educator function effectively without 
an accurate knowledge of the problem 
that confronts him. 

In the last analysis, the only methods 
suitable for education of the public are 
those based on understanding of the fun- 
damental nature and needs of human 
beings, honest appreciation of the poten- 
tial contribution of each person, and re- 
spect for the dignity of personality. 


Susceptibility to Atmospheric Contominants.—An individual harboring accrued oral defects, exempli- 
fied by caries of the teeth, periodontoclasia and areas of tissue degeneration, has greater sus- 
ceptibility to atmospheric contaminants than the individual who shows normal oral tissues and 
structures. Therefore, it is necessary that all oral tissue defects in all employees be recognized 
and diagnosed at the time of preplacement or periodic oral examination. All employees show- 
ing defects should have those abnormalities eradicated to protect not only themselves but their 
fellow workers.—Vernon J. Forney, “Industrial Oral Health. III. Oral Examination for Every 


Employee,” Indust. Hyg. Newsletter 8:13, January 1948. 
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FLUORIDE THERAPY FOR THE 


CONTROL OF DENTAL CARIES 


Francis A. Arnold, Jr., D.D.S., Bethesda, Md. 


been investigating the cause and 

methods of control of one of the most 
prevalent of diseases, dental caries. Even 
today knowledge of the causes of this 
disease is limited and methods of contro] 
are empirical, many being impractical 
and of unproved value. During the past 
decade research studies on the relation 
of fluoride-bearing waters and other flu- 
oride solutions to dental caries have 
given promise of a new era in caries 
control. Epidemiologic studies, labora- 
tory investigations and clinical trials sug- 
gest that the incidence of dental caries 
can be reduced materially by fluoride 
therapy. 

The accumulated evidence to date on 
the fluorine-dental caries relation sug- 
gests three different avenues of attack: 
(1) by adjusting the fluoride concentra- 
tion in public water supplies to an op- 
timum level; (2) by topical application 
of fluoride solutions to the erupted tooth 
surface, and (3) by increasing fluoride 
ingestion through daily supplements of 
this element to the diet. 

This paper discusses briefly some of 
the scientific evidence supporting these 
three methods of fluoride therapy. For a 
more complete review and bibliography 
on this subject the reader may consult 
a recent publication of the American 
Association for the Advancement of Sci- 
ence.” 


F': CENTURIES research workers have 


Senior dental surgeon, U.S.P.H.S., Dental Research 
Section, Experimental Biology and Medicine Institute, 
National Institutes of Health, Bethesda, Md. 

_1. Dental Caries and Fluorine. American Associa- 
tion for the Advancement of Science. Lancaster, Pa.: 
ience Press, 1946. 


Naturally Fluorinated Waters 


Following the report by Dean? show- 
ing a reduced prevalence of dental ca- 
ries in areas of endemic dental fluorosis, 
research interest was focused on this 
natural phenomenon. A series of epidem- 
iologic studies was inaugurated to de- 
termine whether or not this reduced 
prevalence of caries would be found as- 
sociated with other fluoride waters of 
varying concentration. Also, it was im- 
portant to determine whether or not 
macroscopic dental fluorosis was an es- 
sential part of the picture. 

The first of these studies* was made in 
four cities in Illinois: Galesburg, Quincy, 
Monmouth and Macomb. The results of 
this study suggested that children born 
and reared in a community using a do- 
mestic water supply containing fluorides 
experienced only about one-third as 
much dental caries as children who had 
used fluoride-free water supplies. A 
comparison of the caries rates of the 
children showing dental fluorosis with 
those showing no fluorosis in the same 
community suggested that dental flu- 
orosis in itself was not essential to the 
phenomenon. This finding suggested that 
the reduced prevalence of caries also 
might be observed in areas of lower 
fluoride concentration. 

To verify this hypothesis a second 
study was conducted in eight selected 


2. Dean, H. T., Endemic Fluorosis and Its Relation 
to Dental Caries. Pub. Health Rep. 53:1443 (August 
19) 1938. 

3. Dean, H. T., and others, Domestic Water and 
Dental Caries, Including Certain Epidemiological As- 

ts of Oral Lactobacillus Acidophilus. Pub. Health 

ep. 54:862 (May 26) 1939. 
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Chicago suburbs.* Again the results con- 
firmed the hypothesis that the use 
throughout life of fluoride domestic wa- 
ter supplies is associated with a de- 
creased prevalence of dental caries; for 
example, in Aurora, Ill., where the wa- 
ter supply contains 1.2 ppm of fluorine, 
the 12 to 14 year old children’ showed a 
caries experience rate’ of 281. Those 
children who were born and reared on a 
domestic water supply which was fluo- 
ride-free (Evanston, Oak Park, Wauke- 
gan) showed a caries experience rate 
of 746. Again, almost three times as 
much dental caries was present in the 
cities with fluoride-free water supplies. 

In addition to the findings just pre- 
sented, certain other observations made 
in this study were of special interest. 
It was found that dental caries was re- 
duced in areas where the prevalence of 
macroscopic dental fluorosis was negli- 
gible. For instance, in Aurora only about 
5 per cent of all the permanent teeth 
examined showed any positive evidence 
of fluorosis, and less than 1 per cent 
showed as much as a “mild” fluorosis.® 
In spite of this very low incidence of 
fluorosis, dental caries was reduced ma- 
terially. 

In order to verify this finding and to 
subject the natural phenomenon to veri- 
fication under diversified conditions, 
studies were conducted in nineteen ad- 
ditional cities. The results of this full 
series of studies in all twenty-seven com- 
munities’ demonstrated conclusively that 
there is an inverse correlation between 
the fluoride content of the various do- 
mestic water supplies and the preva- 

4- Dean, H. T., and others, Domestic Waters and 
Dental Caries. II. A Study of 2,832 White Children, 
Aged 12-14 Years, of 8 Suburban Chicago Communi- 
ties, Including Lactobacillus Acidophilus Studies of 


1,761 Children. Pub. Health Rep. 56:761 (April 11) 
1941. 

5. The caries experience rate as used in this paper 
means the number of carious, filled or extracted per- 
manent teeth per 100 children. 

‘ n, H. T., Chronic Endemic Dental Fluorosis 
{Mottled Enamel), in Dental Science and Dental Art 
no by S. M. Gordon). Philadelphia: Lea and Febiger, 
1938, p. 387. 
7. Arnold, F. A., Jr., Fluorine in Drinking Water: 
Its Effect on Dental Caries. J.A.D.A. 36:28 ‘iicaner} 
1948. 


The Journal of the American Dental Association 


lence of dental caries. This correlation 
apparently exists regardless of the 
sources and character of the water sup- 
ply; that is, whether the water is from 
a surface or well supply, and either soft 
or hard. Also, of special importance from 
the standpoint of caries control, the re- 
sults of this series of studies establish a 
practical optimum concentration of flu- 
oride: 1 ppm of fluorine. With this con- 
centration in the water supply, caries ex- 
perience is practically the same as is 
found with 1.8 to 2.5 ppm of fluorine. 
At the higher concentrations of fluorine, 
dental fluorosis does become a significant 
public health hazard. 


Artificially Fluorinated Waters 


The natural outcome of these obser- 
vations, confirmed by reports from other 
countries, has been the development of 
the hypothesis that dental caries can be 
controlled partially by artificial fluorina- 
tion of domestic water supplies. At the 
present time numerous studies are be- 
ing conducted to test this hypothesis. 
One of the first projects of this sort to be 
started was at Grand Rapids, Mich., in 
January, 1945. The study is under the 
supervision of the U. S. Public Health 
Service in cooperation with the Michi- 
gan State Health Department and the 
University of Michigan. Annual dental 
and bacteriologic examinations have 
been made since the autumn of 1944, 
prior to inauguration of fluorination. 
Prelizinary tabulation of the data ob- 
tained through the 1945-47 school terms 
gave no evidence of a significant change 
in dental caries incidence or prevalence 
during this postfluorination period. 

A preliminary report has been made 
on one of the fluorination projects 
which suggests a reduction in caries ac- 
tivity after the fluorination of a water 
supply.* The bacteriologic changes as re- 

8. Finn, S. B., and Ast, D. B., Lactobacillus Acid- 
ophilus Counts in the Saliva of Children Drinking 


Artificially Fluorinated and Fluorine-Free Communal 
Waters. Science 106:292 (September 26) 1947. 


= 
| 


Arnold 


ported should be considered in the light 
of preliminary results, since somewhat 
similar changes in percentage distribu- 
tions have occurred where there was no 
known change in the water supply.° 
There is some limited epidemiologic evi- 
dence’ to suggest that a fluoride water 
must be ingested during the formative 
period of the tooth in order to be bene- 
ficial in relation to caries. If this is true 
one would not expect to observe a 
change in dental caries until at least five 
or six years after fluorination was begun. 

So far in the Grand Rapids project 
there has been little difficulty encoun- 
tered in the treatment process. It has 
been possible to control the fluoride con- 
centration at 1. ppm of fluoride with 
very slight variation even in the general 
distribution system. The cost of this 
treatment is nominal when compared to 
the present day cost of treating caries 
by fillings. At present the estimated cost 
of fluorination in Grand Rapids is about 
10 cents per person per year.” 


Topical Fluoride Applications 


The second method of caries control 
by fluorides, as suggested by results of 
epidemiologic and laboratory studies, 
also is supported by direct evidence of 
clinical trials. Following the report by 
Dean? of decreased prevalence of caries 
in endemic fluorosis areas, laboratory re- 
search centered on the action of fluorine 
on dental tissues. Numerous investigators 
studied the changes in enamel and den- 
tin solubility following exposure to vari- 
ous fluoride solutions. It was demon- 
strated readily that the acid solubility 
of these substances was decreased ma- 
terially after such exposure.’* 


9. Jay, Pe and Arnold, F. A., Jr., Epidemiological 


Aspects of Oral Lactobacillus Counts in Fluoride and 
Non-Fluoride Areas, in Dental Caries and Fluorine. 

10. Arnold, F. A., Jr., The Possibility of Reducing 
Dental Caries by Increasing Fluoride Ingestion, in 
Dental Caries and Fluorine. 

11. This cost figure varies from time to time mainly 
owing to the fluctuation in the price of sodium fluoride. 

12. Volker, J.. F., Effect of Fluorine on Solubilit 
of Enamel and Dentin. Proc. Soc. Exper. Biol. @ Med. 
42:725 (December) 1939. 
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Research on laboratory animals also 
furnished data relative to the effects of 
fluoride applied to erupted tooth sur- 
faces. Sognnaes** studied the effect of 
fluoride solutions applied to the molar 
teeth of rats. His results indicated a re- 
duction in caries of the molar teeth 
which were so treated. Later Keyes,” 
using the Syrian hamster, reported re- 
sults suggesting some reduction in caries 
following - topical applications of a so- 
dium fluoride solution. 

During the past few years clinical trials 
on human caries have been reported. In 
1942 both Bibby*® and Cheyne’® pre- 
sented evidence of a reduction in dental 
caries in children after topical applica- 
tion of fluoride solutions. Cheyne re- 
ported a 50 per cent reduction in caries 
incidence in the deciduous teeth of a 
small group of children over a short pe- 
riod of observation. Bibby, using a larger 
group of older children (10 to 12 years 
of age), found a 46 per cent caries re- 
duction in the treated quadrants of the 
mouth after one year, and follow-up ex- 
aminations after two and three years 
showed 33 per cent and 36 per cent re- 
duction, respectively. 

Knutson and Armstrong reported ob- 
servations on a larger group of school 
children, 7 to 15 years of age.’ ?* In 
this study a 2 per cent solution of sodium 
fluoride was applied to the teeth in one- 
half of the mouth eight to fifteen times 
in a two month period. A 40 per cent 

13. Sognnaes, R. F., Effect of Topical Fluorine 
Application on Experimental Rat Caries. Brit. D. J. 
70:433 (June) 1941. 

14. Keyes, P. H., Dental Caries in the Syrian Ham- 
ster. III. The Effect of Topics) NaF and Urea Appli- 


cations on Caries Activity. J. D. Res. 25:469 (Decem 
ber) 1946. 

15. Bibby, B. G., A New Approach to Caries Pro- 
phylaxis: A Preliminary Report on the Use of Fluoride 
Applications. Tufts D. Outlook 15:4 (May) 1942. 

16. Cheyne, V. )., Human Dental Caries and Top- 
ically Applied Fluorine: A Preliminary Report. 
].A.D.A. 29:804 (May) 1942. 

17. Knutson, J, W., and Armstrong, W. D., The 
Effect of Topically Applied Sodium Fluoride on Dental 
Caries Experience. Pub. Health Rep. 58:1701 {No- 
vember 19) 1943. 

18. Knutson, {i W., and Armstrong, W. D., The 
Effect of Topically Applied Sodium Fluoride on Den- 
tal Caries Experience. III. papest of Findi for the 
Third Study Year. Pub. Health Rep. 61:1 (No- 
yember 22) 1946 
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reduction in caries incidence occurred 
on the treated side of the mouth during 
the first year of operation. This same 
reduced incidence in caries was observed 
for as much as three years following the 
original series of treatments. Later Gala- 
gan and Knutson” treated 807 school 
children 7 to 15 years of age in a man- 
ner similar to the study by Knutson and 
Armstrong but using only two, four and 
six applications. The results of this study 
confirmed the earlier results; they also 
demonstrated that four applications gave 
almost twice as much reduction as two 
applications, and six applications were 
no better than four. This finding was 
in accord with the results reported by 
Jordan and others” who showed a 5, 10 
and 21 per cent reduction following one, 
two and three topical applications of 
fluoride. 

In the studies just cited a dental 
prophylaxis was given prior to at least 
the first application of fluoride solution. 
Some idea of the essential role of a 
prophylaxis in the treatment procedure 
can be gained from the results reported 
by Knutson, Armstrong and Feldman.” 
In this study the treatment procedure 
was similar to that used in previous stud- 
ies (a 2 per cent sodium fluoride solu- 
tion applied two, four and six times), 
but no prophylactic procedure was used 
preceding the applications. The results 
suggested that the elimination of the 
prophylaxis decreased the effectiveness of 
the treatments about 50 per cent. 

Three studies have been reported to 
date in which no reduction in caries in- 
cidence was observed following topical 
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application of fluorides.?*** In two of 
these studies the number of observations 
were too limited for statistical signifi- 
cance. The results of the third study” 
are not directly comparable with refer- 
ence to age groupings, and only one flu- 
oride treatment was given. 


Dietary Supplements of Fluorides 


The third control method suggested by 
the accumulated research evidence on 
the fluorine-dental caries relationship is 
increasing fluoride ingestion by means 
of dietary supplements. Such supple- 
ments can be given in the form of tab- 
lets or solutions containing fixed amounts 
of fluoride salts or by means of sub- 
stances such as bone meal which contain 
appreciable amounts of this element. 
Very little direct evidence is available 
to evaluate this procedure. 

On the basis of the epidemiologic evi- 
dence cited previously, one may assume 
that fluoride supplements would be ef- 
fective. McClure®® has calculated from 
published data on daily water intake the 
theoretical increase in daily fluorine con- 
sumption in endemic fluorosis areas. His 
results suggest that in children this in- 
creased fluoride ingestion from water 
would be from about 0.5 mg. to 1 mg. 
of fluoride daily. As pointed out by this 
author previously,”® such fiuoride sup- 
plements necessarily would have to take 
into account the fluoride content of the 
individual’s water supply. Also, the pre- 
sumptive evidence to date suggests that 
such supplements should be used dur- 
ing the period of tooth formation, from 
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birth to 8 years of life. Little if any 
benefit would be expected from such 
therapy after about 8 years of age. 

It would seem logical that the prod- 
uct used for fluoride supplements should 
be in a readily assimilated form. The 
evidence presented by McClure and oth- 
ers* suggests that products such as bone 
meal would not represent an efficient 
form of fluoride from the standpoint of 
its assimilation by the body. There is no 
scientific evidence to indicate that the 
inclusion of calcium and vitamins in the 
fluoride supplement would be of any ad- 
ditional value in the control of caries. 


Mechanism of Caries Reduction 


At the present time knowledge of the 
action of fluorides on the dental caries 
process is limited. Most of the epidemi- 
ologic evidence suggests that for effec- 
tiveness fluorine must be available during 
the formative period of the tooth. This 
might suggest the formation of a tooth 
structure which is resistant to the caries 
process. Such an assumption, however, 
would not account for the decrease in 
the initiating force as shown by the 
changes in the lactobacilli counts.* 

The results of topical application sug- 
gest the possibility of the more concen- 
trated fluorides affecting the surface en- 
vironment of the tooth. From the lab- 
oratory evidence cited previously it may 
be assumed that such treatments de- 
crease the surface solubility of the 
enamel. At present, however, sufficient 
evidence as to whether such a change 
is brought about is lacking. Knowledge 
as to whether the action of the topical 
fluorides has an effect on the bacterial 
plaque or on the surface flora of the 
tooth is also lacking. 
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In a recent review on the mechanism 
of fluoride action, Hodge and Sognnaes”’ 
suggested the following hypothesis: 
“Fluoride is absorbed or bound in com- 
bination in enamel or in dentin and, 
probably of most importance, on the 
surface of the tooth, thereby (1) lower- 
ing the solubility of the calcified part; 
(2) giving a relatively high local con- 
centration of fluoride which inhibits 
those bacterial or enzymatic processes 
that otherwise are believed to dissolve 
the protein and the calcified material; 
(3) changing the salivary milieu as 
shown by the lower L. acidophilus 
counts.” 

This still remains as a good working 
hypothesis today. 


Summary 


Three procedures .of caries control 
using fluorides have been discussed. The 
most economical and practical method 
would be through treatment of domestic 
water supplies, increasing the fluorine 
concentration to about 1 ppm. This 
control method now is being subjected 
to experimental verification. 

Adequate experimental and clinical 
evidence indicates that dental caries can 
be reduced by about 40 per cent through 
the use of topical applications of more 
concentrated solutions of fluoride. The 
evidence suggests that such treatment 
should be preceded by a prophylaxis, and 
at least four applications of a 2 per cent 
sodium fluoride solution should be given 
to the teeth. 

At present there is no acceptably con- 
trolled scientific evidence in an adequate 
number of observations with which to 
evaluate the supplemental feeding of flu- 
oride for caries control. 

27. Hodge, H. C., and Sognnaes, R. F., i- 
mental Caries and a Discussion of the Mechanism of 
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IN CONTROL OF CARIES 


THE ROLE OF DENTAL CLINICS 


John T. Fulton, D.D.S., Washington, D. C. 


T is now almost a full decade since a 
concise definition of the caries control 
problem appeared in the Hagerstown 

studies: 


. the basic problem of giving care for 
carious defects in the permanent teeth is the 
problem of caring for the yearly increment of 
defects. In a parallel manner, and more fun- 
damentally, the problem of controlling the 
initiation of dental defects is the problem of 
eliminating these yearly increments.! 


On the basis of this definition, the 
service provided by dental clinics is not 
so much caries control as control of tooth 
mortality and its unfortunate sequelae. 

The suggestion that clinical dentistry 
may prevent carious lesions has appeared 
at various times in the literature.?* 
However, the latest important discus- 
sion of technics of caries control, held 
at the University of Michigan in Sep- 
tember, belies the suggestion. The report 
of the Michigan institute states: 


The factor which determines whether or 
not the carious lesion develops depends upon 
the interrelationship of all the preceding 


U. S. Children’s 


Figure 2 ae accompanyin this article 
were ‘supplied by the U. S. Children’s Bureau, Social 
Security Administration, Federal Security Agency. 
$ appeared in Public Health Reports, 


Henry; Palmer, C. E., and Ww., 
Studies on Dental Caries. I. Dental Status and ental 
Needs of yh — Children. Pub. Health 
aap. 53:751 (May 

Sal7mann, Fi ect on Occlusion of Uncon- 
trolled First Permanent Molers: Pre- 
vention and Treatment. J.A.D.A. 30:168: (November 


3. Fosdick, L A Correlation of Some Facts Con- 
the and Control of Dental Caries. 
dress fore the Toronto Academy of Dentistry, 


R. G., Dental Caries: Etiology, Control 
and Activity Tests. J.A.D.A. 30:25 (January 1) 1943. 


Dental _ services Pn Bureau, 
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so that no single factor may be 
construed as the general cause of all dental 
caries.5 


variables, 


It is evident from this statement that 
the fundamental problem of prevention 
remains to be solved and that the den- 
tal clinic, at least for the time being, 
can contribute only by providing treat- 
ment for the yearly increment of dental 
defects. Indeed, this concept is the basis 
of most suggested public health dental 
programs for children.’ *® 


Distribution of Dental Clinics 


With this specific function of the clinic 
in mind, it is in order to consider the 
distribution of dental clinics in the 
United States. Leuck® has reported a 
study of 1,530 dental clinics. Of these, 
48 per cent served children only. Wil- 
son’? found 271 cities with dental pro- 
grams for school children. Approxi- 
mately 59 per cent of these furnished 
some clinical services. 

The majority of these clinics were lo- 
cated in the East and the Middle West, 
predominantly in cities of 100,000 popu- 
lation or more. A third of them were lo- 


5. The Michigan Workshop on the Evaluation of 
Dental Caries Control nal ge J.A.D.A. 36:6 (Janu- 
ary) 1948. 


6. Knutson, J F, Appraising the Dental Health 
Program. /.A.D.A (April 1 
4. Treloar, A. in? *h urvey of f Needs and Services 


Available for Protective Dentistry for the Indigent 
Children et Youth in the U.S.A. J.A.D.A. 31:326 
(March 1) 1 

8. Principles for Public Dental Programs for Chil- 
dren. ae i D. C.: U. S. Children’s Bureau, 
March 18 1946. 

9. Leuck, S., A Study of Dental Clinics in the 
United States: 1930. Chicago: University of Chicago 


Press, 1932. 
10. Wilson, H. H. C., A Survey of Mouth Hygiene 
Programs for School Children. Cleveland: Cleveland 


Child Health Association, 1939. 
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cated in one-twelfth of the states. The 
implications become clearer when the 
distribution of the clinics is viewed in 
relation to the per capita income of the 
various states,’ the distribution of den- 
tists’? and the proportion of the total 
population in the various states. Figure 
I presents a comparison of the ten high- 
est and the ten lowest states in terms of 
per capita income. 

Nearly half of the clinics (43 per cent) 
were found in ten states. These were the 
high income states. The ten states of 
lowest per capita income had only one- 
tenth of the clinics in the entire United 
States. 


The distribution of dentists followed 
the same pattern. Forty-five per cent of 
the practicing dentists were located in 


11. U. S. Department of Commerce, Bureau of For- 
eign and Domestic Commerce. Survey of Current 
Business 21:14, Washington, D. C.: U. S. Government 
Printing Office, August 1941. 

12. Report of the Committee on Economics: Dis- 
tribution of Dentists in the United States. Chicago: 
American Dental Association, 1942. 
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STATES 


° 19 20 x” so 


DENTAL 
CLINICS*® 


OENTISTS 


CHILOREN 
UNDER 


Fig. 1.—Percentage distribution of dental 
clinics, dentists and children less than 18 
years of age in twenty states in 1940. The 
states covered are the ten highest and the ten 
lowest in average per capita income 


the ten states of highest per capita in- 
come; fewer than 10 per cent practiced 
in the ten states of lowest income. The 
population, however, did not follow this 
pattern. The ten states highest in per 
capita income had 32 per cent of the 
1940 population; the ten lowest, 19 per 
cent. 

Of even greater significance is the dis- 


Table | 
SERVICES !N SELECTED DENTAL CLINICS 


= 
Report! Av. Number 
Year | OMF 
Item for Children| Dentist |Operations| Fillings |Extractions| Other | Children 
Area Hours Compieted 


Strong-Carter, Honolulu | 1945 | 3.82 3,570 


7,856 | 34,104 | 21,611] 2,644 | 9,649] 2,943 


District of Columbia 1946 | 3.66 | 13,698 |15,120 | 124,965) 50,714/ 19,501 | 54,750/ 9,324 
State of New Jersey 1945 |. 4.10 5,094 | 8,540 27,977 | 15,076; 6,712 6,189 | 3,255 
State of Kentucky 1944 i 10,972 | 6,810 39,934 | 15,512 | 12,622 | 11,800) 7,912 


Children's Fund of Michigon2| 1939 | 3.96 | 13,064 


7,446°| 52,322 | 15,096] 19,519 | 17,707 


State of New York* 1944 | 3.525 398 


732 2,244 1,822 / 86 336 372 


1 information not available 
2 Dote only for a i2-week summer period 


3 Only available OMF rate is for city of Newburgh, New York 
4 Troiler program for preschoo! children only, using one dentist 
whose duties included other public health activities 


5 Estimated on basis of 362 hour week per dentist 
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Table 2 
SERVICES PER DENTIST-HOUR IN SELECTED DENTAL CLINICS 


Number Number per Dentist Hour Percent of total opera- 


Opera-| Dentist | Childrenj Fillings | Extrac-| Other | Opera- 
tions | Hour tions tions Fittings stan Jotner 


URBAN ( Voluntary) 


Strong-Caorter 3870| 34,104 7,886| os | 28 | 0.3 | 1.2 | 4.3 | 65.1 | 6.9 | 27.9 


URBAN (Official) 


District of Columbia 13,006 |124909 15,120 0.9 3.4 | 1.3 3.6 | 8.3 | 40.9] 15.6 


T T + 


RURAL (Voluntary) 


Children’s Fund! 13,064 | 82,322 7,446) 1. 2.0 | 2.6 | 2.4 | 7.0 | 20. | 37.1 


RURAL (Official) 
State of New Jersey | 5,094 | 27,977 . 1.6 0.8 0.7 3.3 54.5 | 24.2 


State of Kentucky 10,972 | 39,934 A 2.3 1.9 1.7 5.9 38.9 


State of New York2 398 | 2,244 . 2.5 0.1 0.5 


Total 46,996 |281,546 ‘ 2.6 1.3 2.2 


1Data only for a 12-week summer period. 
2 Troiter program for preschool children. One dentist only. 


tribution of children. The ten states of the ten highest states showed a ratio of 
highest per capita income had 27 per’ 1.3 clinics per hundred thousand chil- 
cent of all children under 18 years of dren, while the ten lowest states showed 
age; the ten lowest-income states had a ratio of clinics to children that was 
23 per cent of the children under only a fourth as large, or 0.3 clinics per 
18. When the clinics were considered in hundred thousand. 

relation to the child population under 18 It follows, therefore, that these den- 
tal clinics were not equitably distributed 
on the basis of child population. There- 
fore, by inference, clinics are not dis- 
tributed equitably in terms of need for 
dental service among the children of this 
country. 


Clinical Services 


In studying the kinds of service pro- 
vided in dental clinics, a number of the 
4 latest official reports were examined. Un- 
Ps fortunately, there is little uniformity in 

= - reports of dental clinical activities. The 
Number of children per Dentist-Hour 

‘ summary of clinical operations is usu- 
Fig. 2—-Number of children and number of ally written in general terms and either 
extractions per dentist hour in six selected A f 

dental clinics omits the items that lend themselves to 


Number of extrections per Dentist-Hour 
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Table 3.—Clinic patients appearing for maintenance treatment 


Completed 


First Recall 


Second Recell 


Number 


Percent Number Percent 


Philadelphia Mouth 
Hygiene2 


Strong -Carter2 


Stote of New York? 


State of New Jersey> 


1 information not available 


2 Recoll intervals somewhat less than 12 months 


3 Recali intervals of 12 months 


effective analysis or describes them in 
rather vague terms. Few reports mention 
such specific factors as the extent of need, 
the number of clinic hours involved, the 
time required to give complete service 
to the children or the number of children 
who return for maintenance treatment. 
However, several common denominators 
can be listed from the reports. 

1. The services are limited to indigent 
children, although for the most part the 
term “indigent children” is not defined. 
Eligibility requirements are not stand- 
ardized, but some type of social service 
procedure, based on family income, is 
used in admitting children. One report 
stated that 18 per cent of the total num- 
ber of children in the community were 
eligible for dental service. 

2. Clinic case loads are made up pre- 
dominantly of children of elementary 
school age. One report covered preschool 
children only, and others listed small 
numbers of children under 6, but the 
bulk of service went to children aged 
6 to 12 years inclusive. 

3. Clinic services are pretty well 
standardized ; they include filling and ex- 


traction of deciduous and permanent 
teeth, gum treatment, prophylaxis and 
roentgenography. The last three services 
were fairly routine, although in no case 
did they average one per child. 

Other services mentioned in the vari- 
ous reports include treatment for gingi- 
vitis and abscesses, pulp canal treatment, 
application of silver nitrate and cement 
and a small number of orthodontic 
treatments. Only one of the reports de- 
fined a completed dental service: 


examination of all oral conditions, 
elimination of foci of infection of dental ori- 
gin, conservative treatment of all serviceable 
teeth, restoration of the soft tissues to normal, 
removal of stains and deposits, polishing the 
exposed surfaces of the teeth and instructions 
in oral hygiene.1% 


Six of the reports were finally selected 
as adaptable for study. Although the 
material probably does not represent a 
true sample of clinical services in the 
United States, the reports include a 
large urban volunteer clinic, an official 
program of the health department of a 


rt of the Strong-Carter 
+» 1945+ 


13. Twenty-fifth annual re 
Dental Clinic, Honolulu, T. 
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large city, a large foundation that con- 
fines its efforts to rural areas, and three 
official dental programs of state health 
departments, likewise designed to serve 
the rural child population. In terms of 
annual budgets, range of service, and 
personnel and administration, these 
clinics are among the best in the coun- 
try today. Therefore, their efforts may 
be considered as the level beyond which 
few such services go and beneath which 
the great majority of such programs 
would fall. Data from their clinical re- 
ports, together with the average DMF 
rate as reported for the area in which 
the clinics operate, is presented in Ta- 
ble 1. 


The Time Element 


Considering the variations among 
clinics in number of children served, den- 
tist hours, and number and kind of op- 
erations, it seemed advisable, in arrang- 
ing the data, to use one dentist hour as 
the common unit. The results, classi- 
fied as to the location and sponsorship 
of the clinic, are given in Table 2. 

On the average, these clinics give 
service to one child per dentist hour and 
perform six operations per dentist hour. 


The Journal of the American Dental Association 


Fillings and extractions make up almost 
63 per cent of the operations, the ratio 
of fillings to extractions being 2 to 1. A 
report of community programs based on 
the nationwide survey of child health 
services recently conducted by the 
American Academy of Pediatrics dis- 
closed the same ratio—twice as many 
fillings as extractions.** 

Some variation exists among the in- 
dividual clinics (Table 2). Three of the 
clinics required two hours to treat a 
child; one clinic doubled and one 
trebled this case load, while one clinic 
received almost four times the number 
of children in the same length of time. 
Other variations also are wide, the ra- 
tio of fillings to extractions, in the case 
of the preschool clinic, reaching 25. 
However, with this exception, the rural 
clinics show the lowest ratio of fillings 
to extractions. 

The relation between the number of 
children seen per dentist hour and the 
rate of extraction, which comes to light 
in these data, is worthy of some dis- 
cussion. Although in every case the bulk 


. Williams, C. L.; Hubbard, J. P., and Bain, 
, Community’ Health Services for Children 
in Eight Selected States. Am. J. Pub. Health 38:75 
(January) 1 


OF 100 CHILDREN COMING TO CLINIC 


100 


46 FAILED TO COMPLETE EVEN THE INITIAL SERIES 
G 
46 


ONLY 12 MAINTAINED TREATMENT UP TO DATE 


(EACH FIGURE REPRESENTS 5 CHILDREN) 


4 


Fig. 3.—-Maintenance record in Philadelphia study ( Altman‘) 
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of total operations is made up of fill- 
ings and extractions, the numbers of 
children seen in an hour bears a def- 
inite relation to the type of service ren- 
dered. As the case load per hour in- 
creases, the rate of extractions rises. This 
relation is presented graphically in Fig- 
ure 2. 

Two studies of time required for den- 
tal services'**® have shown that extrac- 
tions are much less time-consuming than 
are fillings. Perhaps clinics that must 
serve a clientele that crowds the avail- 
able time and overburdens the person- 
nel will tend to concentrate effort on 
that operation which is the least time- 
consuming, that is, extraction. Time, 
however, is not necessarily the only con- 
trolling factor. Although the DMF rates 
are about the same in the areas from 
which these clinics draw their patients, 
there may be wide differences in the ex- 
tent to which decay has progressed in 
the teeth of the individual child. In 
this case, extraction would be indicated 
regardless of the amount of time avail- 
able. 

Another factor in this picture is the 
number of dental defects that already 
have accumulated in the children com- 
ing to the clinic for the first time. As 
has been pointed out, the most fruit- 
ful clinical operation is the one that 
cares for the yearly increment of de- 
fects. Judging by the infrequency with 
which it is mentioned and the meager 
data available, such maintenance treat- 
ment is a small part of clinic operations 
at present. Table 3 lists the only sub- 
stantial material on maintenance care 
found in the present study. Apparently, 
of a group of children on whom work 
had been completed, no more than half 
returned for maintenance services, and 
less than 25 per cent returned for two 
consecutive series of treatment. 


15. . ee, Isidore. Time per Service in a Children’s 
. tal Clinic. Pub. Health Rep. 61:1211 (August 16) 


Henry, Dentist-Time Required to Per- 
a tal Operations. J.A.D.A. 35:153 (August 1) 
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The Philadelphia material was taken 
from Altman’s data,’’ a chart of which 
is reproduced in Figure 3. Considering 
the fact that maintenance treatment is 
rarely mentioned in clinic reports, Alt- 
man’s findings, although disappointingly 
low, probably represent better than av- 
erage performance. It seems justifiable 
to assume that such low maintenance - 
records are fairly common. 


Conclusions 


Within the limitations of the present 
study, the implication is clear that den- 
tal clinics for children, as now operated, 
are relatively ineffectual in the control 
of caries. If treatment of the annual in- 
crement of caries is the most vital and 
important purpose of dentistry for chil- 
dren, clinics are falling very far short 
of the mark. 

This conclusion is not a reflection on 
either the abilities or the devotion of 
the hard working, conscientious persons 
who administer the programs. Nor does 
it imply that the efforts now being ex- 
pended in clinical operations are use- 
less. It merely demonstrates anew that 
dental caries is a public health prob- 
lem of the first magnitude. Consider- 
ing the tremendous dental needs and the 
limited manpower, facilities and finan- 
cial resources available, the dental pro- 
fession has done a good job. 

However, there is reason to believe 
that dental clinics—largely a twentieth- 
century phenomenon—are approaching 
the period of their greatest growth. 
From the standpoint of providing ade- 
quate health services for children, it 
seems imperative to identify and study 
the factors that now limit clinical ef- 
fectiveness. Only by means of such 
studies can some measure of caries con- 
trol be established. At present, caries 
control means adequate handling of the 
yearly increment of caries. 


ay ‘Altman, Isidore, Services and Visits in a Chil- 
dren’s Dental Clinic. Pub. Health Rep. 62:113 (Janu- 


ary 24) 1947. 
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REPORTS OF 


RESEARCH COMMISSION 


REVISED LIST OF CERTIFIED 


INLAY CASTING GOLD ALLOYS 


gold alloys in the following list re- 

cently were tested by the American 
Dental Association research fellowship at 
the National Bureau of Standards under 
the supervision of that Bureau and were 
found to comply with American Dental 
Association Specification No. 5 for Den- 


wor of the certified inlay casting 


tal Inlay Casting Gold Alloys. This list 
supersedes that published in the Feb- 
ruary 1948 issue of THE JOURNAL (page 
224). For lists of other certified dental 
materials, and for information on the 
operation of the certification plan, ref- 
erence should be made to the article in 


the February JOURNAL, or a reprint of 
the article may be obtained from the 
secretary of the Research Commission. 

Inlay casting gold alloys for your own 
use and for use in prescriptions to your 
laboratory should be chosen from the 
following list. Be certain that the pack- 
age bears the exact name given on this 
list and that a statement appears there- 
on guaranteeing compliance with the 
specification. In case of any discrep- 
ancies please notify Dr. C. B. Hall, Sec- 
retary, American Dental Association Re- 
search Commission, 1835 Eye Street, N. 
W., Washington, D. C. 


Certified Inlay Casting Gold Alloys (A.D.A. Specification No. 5) 


Type A, Soft 


Alloy 


Aderer-A-Soft 

Baker Inlay Soft 
Bruce “A” 

Chilcast No. 1 

Coe 1 

Crown Inlay No. 2 Soft; K 
Deeone 

GB Inlay No. 1 Soft 
Jelenko Special Inlay 
Krause Soft Inlay 
Ney-Oro A 

Spyco Soft 


Manufacturer or Distributor 


Julius Aderer, Inc. 

Baker & Co., Inc. 

Henry F. Bruce Co. 
Vernon-Benshoff Co. 

Coe Laboratories, Inc. 

General Refineries, Inc. 

Dee Division of Handy & Harman 
Goldsmith Bros. Smelting & Refining Co 
J. F. Jelenko & Co., Inc. 

Krause Gold Refinery 

The J. M. Ney Co. 

Spyco Smelting & Refining Co 
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§. S. White No. 2; 900 Soft; 940 Very Soft 


Stern S 

Wildberg Az 

Wilkinson 2S 

Williams Will-Cast “22”; Inlay Three 
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The S. S. White Dental Mfg. Co. 

I. Stern & Co., Inc. 

Wildberg Bros. Smelting & Refining Co. 
The Wilkinson Co. 

Williams Gold Refining Co., Inc. 


Type B, Medium 


Alloy 

Aderer-B-Medium 

Baker Inlay Medium 

Bruce “O”; No. 2 

Chilcast M; 1M; 2M 

Coe 2 

Crown Inlay No. 1 Hard; Knapp No. 2; T 
Deetwo 

GB Inlay No. 2 Medium Hard 
Jelenko Modulay; Platin-cast 
Krause Hard Inlay 

Nelms E 

Ney-Oro A-1; A-i0 

Spyco Inlay; Medium; Tinker One 


S. §. White No. 1; No. 5; 820 Medium Hard 


Stern 1; No. 3290 
Wildberg “C2” 
Wilkinson 8M 


Williams Pioneer; Special Inlay; One “Inlay” 


Type C, 


Alloy 


Aderer-C-Hard; Dressel 

Baker Hard Inlay 

Bruce No. 3; No. 5 

Chilcast No. 2; No. 2-H 

Coe 3 

Crown No. 9; Knapp No. 3; 
Supreme Inlay: TT 

Deesix 

GB Inlay No. 3 Hard 

Jelenko Durocast; Firmilay 

Ney-Oro B; B-2; B-W 

Research No. 5; “Inlay” 

Spyco One-H; Tinker Two 

S. S. White No. 8; No. 13; 860 Hard 

Stern 2; 3337; 3465; H 

Wildberg “B”; “C” 

Williams “Klondiker” ; Special “Four” 


Manufacturer or Distributor 


Julius Aderer, Inc. 

Baker & Co., Inc. 

Henry F. Bruce Co. 

Vernon-Benshoff Co. 

Coe Laboratories, Inc. 

General Refineries, Inc. 

Dee Division of Handy & Harman 
Goldsmith Bros. Smelting & Refining Co. 
J. F. Jelenko & Co., Inc. 

Krause Gold Refinery 

Henry Nelms & Son 

The J. M. Ney Co. 

Spyco Smelting & Refining Co. 

The S. S. White Dental Mfg. Co. 

I. Stern & Co., Inc. 

Wildberg Bros. Smelting & Refining Co. 
The Wilkinson Co. 

Williams Gold Refining Co., Inc. 


Hard 


Manufacturer or Distributor 
Julius Aderer, Inc. 

Baker & Co., Inc. 

Henry F. Bruce Co. 
Vernon-Benshoff Co. 

Coe Laboratories, Inc. 
General Refineries, Inc. 


Dee Division of Handy & Harman 
Goldsmith Bros. Smelting & Refining ‘Zo. 
J. F. Jelenko & Co., Inc. 

The J. M. Ney Co. 

Precious Metals Research Works, Inc. 
Spyco Smelting & Refining Co. 

The S. S. White Dental Mfg. Co. 

I. Stern & Co., Inc. 

Wildberg Bros. Smelting & Refining Co. 
Williams Gold Refining Co., Inc. 
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Chairman Epperly and Friends: 


Personally, I welcome this opportunity to 
testify before official representatives of the 
American Dental Association, members of the 
Army, Navy and Public Health Service dental 
corps and representatives of the General Staff 
of the United States Army to the effect that 
I have always been accorded the most cour- 
teous treatment by the services in my many 
contacts with them. In carrying out the poli- 
cies of the American Dental Association I fre- 
quently have had to differ with the adminis- 
trators of the dental corps, sometimes vio- 
lently, but they always have been respectful 
and cordial. 


General Robert Mills, chief of the dental 
service during most of the war, is a splendid 
gentleman. Although I frequently had to prod 
him, even today, although he is retired, I 
count him one of my finest friends. General 
Thomas Smith, the present chief of the dental 
corps, has been very courteous and attentive 
in all of my dealings with him. 

I have labored with the dental corps to 
secure passage of legislation we mutually 
thought desirable, and I have fought with 
them while trying to secure their support for 
legislation the American Dental Association 
desired, and through it all we have lived 
happily together. 

The American Dental Association was in- 
strumental in securing the enactment of legis- 
lation designating the present ratio of dentists 
to enlisted personnel in the armed forces, and 
the Association believes in the continual main- 
tenance of adequate dental corps. The present 
problem of insufficient dental officers is not a 
reflection on the loyalty of the dental profes- 
sion but rather the result of a series of un- 
fortunate circumstances. 


COMMITTEE ON LEGISLATION 
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STATEMENT BY CARL O. FLAGSTAD 
AT THE ARMY DENTAL CONFERENCE, 


WASHINGTON, D. C., AUGUST 8 AND 9 


Causes of Insufficient Enlistment 


Chief among the factors contributing to the 
difficulty of maintaining an adequate dental 
corps at this time are the following: 

1. World War II called into service almost 
a third of our profession, so everybody of de- 
sirable military age is tired of military service. 
War always causes dislocation and confusion 
and the confusion which existed in dental 
corps affairs is not unusual in national emer- 
gencies, but it caused many grievances and 
consequently has created prejudices against 
the services. In time the magnitude of these 
grievances will diminish and eventually vet- 
eran dental officers of World War II will sup- 
port the dental corps again and become good 
publicity agents which, unfortunately, they are 
not at present. This spirit of dissatisfaction 
affects the attitude of the present eligible 
dental graduates, so they shun the appeal for 
voluntary enlistment. 

2. The continual maintenance of a large 
armed service which necessitates greatly in- 
creased dental corps is a new venture, and 
adjustment to its demands will take time. At 
present the call for dentists for military serv- 
ice is far out of proportion to the supply of 
dentists available if civilian needs are consid- 
ered. When one views the picture realistically 
the present difficulty is a normal result of a 
changing situation. 

3. Administration of the dental corps within 
the department of medicine has not always 
been conducive to the best interests of den- 
tistry. The emphasis of the medical depart- 
ment always has been on medical leadership. 
It is significant that practically every major 
improvement in the status of the dental corps 
has been secured through ‘force. The Pay Bill 
of last year is a notable example of the fact 
that medicine places dental officers and medi- 
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Legislation 


cal officers on different levels. The bill was 
sponsored by the medical department without 
including dentists, and a terrific legislative 
battle and action by Congress were required 
to convince the medical department that den- 
tal officers should have ffarity consideration 
with medical officers. Dentistry no longer will 
tolerate a position inferior to that of medicine, 
and members of the profession generally will 
not join voluntarily an organization where 
such a situation exists. 

It is gratifying to learn that the situation in 
the Navy has been improved greatly by the 
passage of the Navy dental bill and that the 
Navy dental officers are quite satisfied with 
the present arrangement. 

It is unfortunate that the Army medical 
and dental administrations have been resistant 
to change. It is my opinion that until there 
is improvement in this respect securing vol- 
untary enlistment in the Army will be difficult. 

4. The present economic condition in pri- 
vate practice is good, and it is comparatively 
easy for a beginning graduate to establish a 
practice. Therefore, he will choose the inde- 
pendency of private practice rather than regi- 
mentation in the armed service, even though 
his income may be less and the work harder. 
If economic conditions take a severe down- 
ward trend, undoubtedly there will be an in- 
flux of voluntary enlistments, as the financial 
security offered by serving as a dental officer 
is at present the dental corps’ major appeal. 

The conclusion from the foregoing data is 
that it is impossible at present to secure suffi- 
cient voluntary enlistment in the dental corps 
to supply adequate dental service to the armed 
forces. 


Inadequacy of Selective Service Law 


It is apparent also that the operation of 
selective service under the law just passed 
will not supply sufficient dental officers to 
meet the demand. Therefore, additional legis- 
lation undoubtedly is necessary to secure the 
desirable objective. 

It is unfortunate that all the strength was 
taken out of the defense bill before it was en- 
acted into law. May I say there are no apolo- 
gies for the statement made for the American 
Dental Association by the Legislative chair- 
man before the House Armed Services Com- 
mittee. It was an analysis of the serious think- 
ing of a group of advisors to the Legislative 
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Committee, men who know the temper of the 
American Dental Association membership. 
The charge that the statement contributed to 
the defeat of certain portions of the bill is 
unfounded. .. . 

Since it will require considerable time be- 
fore corrective legislation can be enacted, 
every effort should be made to conserve dental 
manpower and to preserve the dentists most 
obligated for active duty in the dental corps 
for that purpose. 


Improvements in Regulations 


At the beginning of World War II large 
groups of dentists were taken into the armed 
services, and almost immediately the American 
Dental Association began to receive accounts 
of a multitude of grievances from the dental 
officers. The most outstanding complaint was 
the domination of the administration of den- 
tal affairs by medical officers and the lack of 
administrative authority vested in the dental 
corps. 

In response to these complaints, the Ameri- 
can Dental Association endeavored to institute 
corrective measures. As a result, the Navy den- 
tal bill was formulated because the Navy den- 
tal corps was willing to go along in supporting 
corrective legislation. An attempt was made to 
interest the Army dental corps in such legis- 
lation but it was vigorously opposed. The 
chief of the corps contended that everything 
could be accomplished by changes in regula- 
tions that could be accomplished by law, and 
pleaded for time to make such changes. 

The Legislative Committee recognized that 
without the support of the Army dental corps 
endeavors to pass the legislation would be ex- 
tremely difficult, so it was decided to grant 
the time. The American Dental Association 
patiently waited for many months, in fact al- 
most two years, for General Mills to accom- 
plish the changes in regulations. The entire 
correspondence in the matter was published in 
THE JOURNAL.! When the regulations were 
finally changed, it was neither what we wanted 
nor what we had been promised. General 
Mills complained bitterly that he had contin- 
ual difficulty with the General Staff in secur- 
ing the changes and that he had to compro- 
mise all along the line. 

After the issuance of the new regulations 


1. Report of Activities to Change Status of Army 
Dental Corps. J.A.D.A. 33:1030 (August 1) 1 


| 

to the 
dental 
almost 
of de- 
rvice, 
usion 
Jental 
emer- 
3 and 
gainst 
these 
vet- 
| sup- 
good 


448 


an audience was secured with General Kirk, 
the Surgeon General, at which time he was 
informed that the regulations were not satis- 
factory. He was given a list of the changes 
suggested by the American Dental Association 
and advised that unless these changes were 
forthcoming the Association would have to 
resort to legislative means. At a subsequent 
time the information was relayed to the chair- 
man of the Legislative Committee that the 
Surgeon General could not recommend the 
proposed changes to the General Staff. 


The Navy Dental Bill 


In the meantime, the Navy dental bill had 
been introduced into Congress and already 
had been in hearing in the House of Repre- 
sentatives. At the annual session of the House 
of Delegates at Chicago in 1944, a resolution 
was adopted instructing the Legislative Com- 
mittee to introduce similar legislation for the 
Army. The Army dental bill was introduced 
into the Seventy-ninth Congress and again 
into the Eightieth Congress. At no time has 
the dental corps of the Army been disposed 
to support this legislation. 

The situation in the Navy was entirely dif- 
ferent, for although the Surgeon General of 
the Navy opposed the legislation, the Navy 
dental corps openly supported it. At the re- 
quest of the Congressional Committee the ad- 
ministrators of the Navy dental corps appeared 
as witnesses at the hearing and testified in no 
uncertain terms that the legislation was de- 
sirable and necessary for the efficient opera- 
tion of the dental corps. After a bitter fight 
the Navy dental bill was passed and enacted 
into law. 


Instability of Regulations 


Although the changes in regulations secured 
by General Mills were unsatisfactory, they 
were somewhat of an improvement. However, 
they did not stay in effect very long—perhaps 
one year. On a visit to Washington, the chair- 
man of the Legislative Committee was advised 
by certain members of the American Dental 
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Association that the regulations had been 
changed back to their former state. When the 
chief of the dental corps of the Army was 
asked about the change he expressed surprise 
and informed the chairman that the matter 
had not been brought to his attention. He 
said he was pleased to be advised of the situ- 
ation and would immediately check up on it. 
In subsequent correspondence on the subject, 
the information was given that the reversion 
to the old regulations was accidental and 
was done without the knowledge of the den- 
tal corps administration. The chief. of the 
dental corps advised that steps would be taken 
immediately to correct the error, and the regu- 
lations subsequently were changed again. 
This experience has destroyed all confidence 
in the effectiveness and stability of Army 
regulations in accomplishing permanent im- 
provement of the status of the dental corps. 


The Request for Administrative Autonomy 


Many requests have come to the Committee 
on Legislation to introduce legislation for 
complete administrative autonomy for the 
Army dental corps. They have come not only 
from dental veterans’ groups and state dental 
associations but also from individual dental 
officers on duty in the Army. 

However, the Committee on Legislation is 
governed by the policies set by the House of 
Delegates, namely, to seek legislation giving 
the Army dental corps parity of administration 
with the medical corps under a common Sur- 
geon General. This policy has been carried 
out faithfully by the Legislative Committee, 
and until it is changed by action of the House 
of Delegates it will govern the Committee’s 
action. 

It has been the hope of the Committee that 
the Surgeon General of the Army and the ad- 
ministration of the dental corps would unite 
with the American Dental Association to en- 
courage this necessary corrective legislation, 
in which event the passage of the legislation 
by Congress would be comparatively simple. 
—Carl O. Flagstad, Chairman. 
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JUDICIAL COUNCIL 


THE PATIENT, THE PERIODONTIST 


* AND THE GENERAL PRACTITIONER 


HE Judicial Council of the American 

Dental Association is required to 

render many opinions and decisions 
each year. Some of these opinions afford 
interesting reading as well as guides to 
reasonable conduct. In publishing them, 
all parts are deleted that would identify 
the inquirers or those whose names may 
be associated with the controversy. The 
questions raised in the following inquiry 
are covered by the Code of Ethics of the 
American Dental Association, copies of 
which may be secured by writing to the 
central office of the Association. 

The following are excerpts from an 
inquiry which presents a problem of con- 
siderable importance to all members of 
the dental profession. 


Every periodontist is confronted frequently 
with the following or similar embarrassing 
questions: 

“Why did not my dentist tell me I have 
pyorrhea? I have been his patient for the 
last ten years.” 

“Why did my dentist tell me that pyorrhea 
is not curable, and discourage me from con- 
sulting a specialist?” 

“How long do you suppose I have had 
this disease, that it has reached this point of 
development?” 

I have been asked these questions by hun- 
dreds of patients and I have tried my 
best, but not always successfully, to avoid 
placing the patient’s dentist in an embarrass- 
ing position. Will the Judicial Council 
please advise me regarding the type of 
answers to these inquiries that will be honest 
and within ethical bounds. I am looking to 
the Judicial Council for suggestions that may 
be used satisfactorily by other periodontists 
as well as myself. 


The suggestions offered by the Chair- 
man of the Judicial Council are as 
follows: 


Section g of the Principles of Ethics of 
the American Dental Association should be 
used as a guide in formulating ideas of 
proper ethical procedures in the problem 
under consideration. 


“Section 9: Unjust Criticisms, Emergency Service, Con- 
sultation.—Consultations between dentists lead- 
ing to prognosis and treatment as well as 
consultations between dentists and medical 
practitioners and specialists afford reassur- 
ance of sound procedure and better oppor- 
tunity for favorable results, and are indeed 
desirable in those instances in which a patient 
is suffering from consequential illness, or 
when there may be doubt as to indications 
for surgery, restorations or method of treat- 
ment. 

“One dentist should not refer disparagingly 
to the services of another in the presence of 
patients. Criticism of defective restorations, 
faulty operations or improper diagnosis or 
treatment may be unjust because of lack of 
knowledge of the conditions under which the 
services or directions were afforded. However, 
the welfare of the patient is paramount to 
every other consideration, and should be con- 
served to the utmost of the practitioner’s 
ability. If he finds indisputable evidence that 
a patient is suffering from previous faulty 
treatment, it is his duty to institute correct 
treatment at once, doing it with as little com- 
ment as possible, and in such a manner as to 
avoid reflection on his predecessor and the 
profession. If a dentist is consulted in an 
emergency by the patient of another prac- 
titioner who is temporarily absent from his 
office, or by a patient who is away from 
home, the duty of a dentist so consulted is to 


relieve the patient of any immediate disability 
and then refer the patient back to his regular 
dentist. To urge or institute a different plan 
of treatment is unethical, except, however, 
in those instances in which it is manifest that 
a change has occurred, obviously not antici- 
pated by the patient’s regular dentist. 

“When a dentist is called in consultation by 
a fellow practitioner, he should hold the dis- 
cussion in the consultation as confidential, 
and under no circumstances should he accept 
the case without the consent of the dentist 
who has been attending it or until he has 
been assured that any differences concerning 
the patient’s obligation to the previous den- 
tist have been satisfactorily adjusted.” 

It is evident from the preceding discussion 
that it would be improper to speak disparag- 
ingly to patients regarding either treatment 
or advice afforded by their former dentists. 

If, as you say, hundreds of patients have 
asked the questions outlined in your letter, 
the implication must be that vast numbers 
of our profession are as yet unsympathetic 
with the idea of affording treatment for cer- 
tain periodontal conditions. It might be well 
for some group to study the reason for this 
attitude. 

Perhaps the remedy would lie in a study of 
this problem by an association or group of 
periodontists, who then might arrange a well 
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planned long time program of reorientation 
of the thinking of dentists relative to this 
area of pathology and therapeutics. Short 
articles explaining your ideas, and frequent 
notices published in THE JOURNAL, such as, 
“To dislike treating periodontal conditions is 
no excuse for not recommending treatment,” 
and, “It is indefensible to ignore periodontitis 
simply because you do not like to treat it,” 
would probably provoke discussion and en- 
courage reasonable exploration of the prob- 
lem. 

Scores of thought provoking statements 
such as those suggested could be composed 
and published in suitable journals of wide 
circulation, probably at no cost to the spon- 
soring group, and should cause many to re- 
consider their attitudes toward periodontal 
treatment. This would augur a more realistic 
approach to the treatment of a disease which 
should receive much more of our attention 
than it does. 

The answer to your patients should be that 
dentists, like other practitioners of the healing 
arts, have different levels of appreciation of 
existing therapeutic measures. 

The basic problem can probably be solved 
by a thorough exposition, in proper profes- 
sional publications, of the contention that 
modern periodontal treatment is well worth 
while. 


COUNCIL ON DENTAL THERAPEUTICS 


PRELIMINARY COMMENTS 


ON DENTAL PRODUCTS 


tion promptly, the Council on Dental 

Therapeutics has authorized the pub- 
lication of preliminary comments con- 
cerning commercial preparations which 
are within its scope. The comments are 
limited to clear-cut facts and references 
to previously published information 


|" ORDER to provide helpful informa- 


and written opinions. The Council will 
authorize the publication of compre- 
hensive status reports at a future time 
if they appear to be needed and will 
accept those products which, on inves- 
tigation, are found to be eligible for 
inclusion in Accepted Dental Remedies 
in accordance with its rules. 
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Dental Therapeutics 


The products listed below have not 
been accepted by the Council. 


Cetylcide 


Cetylcide Germicidal Concentrate for 
Instrument Disinfection: A pale yellow 
liquid, packaged in 10 cc. glass ampules, 
and intended to be diluted before use. 
According to the label, the product con- 
tains cetyl dimethyl ethyl ammonium 
bromide, 13 per cent; isopropyl alcohol, 
13 per cent, and inert ingredients, 74 
per cent. 

This preparation is of the quaternary 
ammonium type. There are many prod- 
ucts on the market which are chemically 
similar to cetyl dimethyl ethyl am- 
monium bromide. Some are listed in 
Accepted Dental Remedies. The firm 
has been asked to supply evidence to 
support the claims made for Cetylcide, 
but adequate evidence has not been re- 
ceived. 

The claims and directions for use for 
Cetylcide do not conform to those sug- 
gested for this class of products by the 
Council. The reader may wish to refer 
to “Council Discusses Permissible Claims 
for Chemicals Proposed for Disinfection 
of Instruments,” J.A.D.A. 35:899 (De- 
cember 15), 1947. 


Currently available evidence indicates 
that chemicals suitable for use on dental 
instruments cannot be depended on to 
kill pathogenic sporulating organisms or 
Mycobacterium tuberculosis. Chemicals 
should not be employed for final disin- 
fection of instruments with hinges, deep 
narrow crevices or defective plating. 


Calcigen 


Calcigen Capsules: In response to a 
routine inquiry from the Council, the 
firm stated in a letter dated September 
10, 1947, that they hoped to have com- 
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plete information with reference to Cal- 
cigen ready for the Council in a short 
time. No further communication has 
been received from the firm, 


According to the label of a purchased 
sample, each Calcigen capsule contains 
calcium, 0.112 Gm.; phosphorus, 0.046 
Gm.; fluorine, 0.076 mg.; vitamin C, 
10 mg.; vitamin D, 125 U.S.P. units, 
and fillers. The calcium, phosphorus 
and fluorine apparently are present as 
constituents of bone meal. The product 
thus is essentially a mixture of bone 
meal, ascorbic acid and vitamin D. 


The advertising includes many gen- 
eral claims, such as “A distinct advance 
in calcium therapy,” “contains 
controlled fluorine,” .. . “contributes 
... to the preservation of healthy teeth” 
and “an improved therapy for .. . 
dental caries.” 


The Council stated in 1947, “In view 
of the lack of evidence to show that 
they are effective, preparations of bone 
meal for the treatment of dental caries 
are declared not acceptable .. .” No 
data of significance have appeared since 
to change the attitude of the Council 
toward this class of products. For de- 
tailed information, the reader is re- 
ferred to the sections devoted to cal- 
cium compounds and fluorine in the 
current edition of Accepted Dental 
Remedies,? to the Council’s report on 
the status of vitamin D,3 and to the 
series of editorials on fluorine** which 
appeared in THE JOURNAL in 1947. 


1. Bone Meal Preparations Not Acceptable to the 
Council. J.A.D.A. 34:214 (February 1) 1947. 

2. A.D.R., Ed. 13, 1947, pp. 78, 148. 

3. The Current Status of Vitamin D. J.A.D.A. 32: 
224 (February 1) 1945. 

4. The Kole of Fluorine in Dental Caries: Synthetic 
Fluoride Tablets and Bone Meal Preparations. J.A.D.A. 
34:345 (March 1) 1947. 

5. The Role of Fluorine in Dental Caries: II. Topical 
‘gqcsoe of Fluorides. J.A.D.A. 34:411 (March 15) 
1947. 


6. The Role of Fluorine in Dental Caries: III. Fluori- 
— of Drinking Water. J.A.D.A. 34:690 (May 15) 
1947. 
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COUNCIL LISTS PRODUCTS FOR 


“ACCEPTED DENTAL REMEDIES" 


of the American Dental Association 

announces the inclusion of the fol- 
lowing products in the list of Accepted 
Dental Remedies: 


ie Council on Dental Therapeutics 


Phenolic Compounds’ 


Chlorophenyl: Each 100 Gm. is stated 
to contain sodium salt of bis-(2-hydroxy- 
3,5,6 trichlorophenyl) methane, 1 Gm.; 
isopropyl alcohol, 8.75 Gm.; sodium ni- 
trite, 0.13 Gm.; sodium carbonate, 0.10 
Gm.; propylene glycol, 20 Gm.; and wa- 
ter, 70.02 Gm. Manufactured by Parker, 
White & Heyl, Danbury, Conn. 


Phenol Liquefied USP-Mallinckrodt: 


A brand of liquefied phenol, U.S.P. Dis- 
tributed by Mallinckrodt Chemical 
Works, St. Louis. 


Anesthetics—General? 


Chloroform Purified for Anesthesia- 
Mallinckrodt: A brand of chloroform, 
U.S.P. 

Ether for Anesthesia-Mallinckrodt: A 
brand of ether, U.S.P. Distributed by 
Mallinckrodt Chemical Works, St. Louis. 


Anesthetics—Local® 


Procaine HCI Solution 2%: Each cubic 
centimeter is stated to contain procaine 
HCl, 0.02 Gm.; sodium chloride, 0.0045 
Gm. ; sodium bisulfite, 0.002 Gm.; in dis- 


1. A.D.R. Ed. 13, p. 110. 
2. A.D.R. Ed. 13, p. 42. 
3. A.D.R. Ed. 13, p. 48. 


tilled water. Marketed in cartridges. 
Manufactured by the Graham Chemical 
Company, Jamaica, N. Y. 


Procaine HCl 4%, Neo-Synephrine 
HCl 1:2500: Each cubic centimeter is 
stated to contain procaine HCl, 0.04 
Gm.; Neo-Synephrine HCl, 0.0004 Gm.; 
sodium chloride, 0.005 Gm.; sodium bi- 
sulfite, 0.0019 Gm.; in distilled water. 
Marketed in 2.3 cc. tubes. Distributed 
by Stratford-Cookson Company, Phila- 
delphia. 


Mucilaginous Substances* 


Gum Arabic USP Flakes-Mallinck- 
rodt: A brand of acacia, U.S.P. Distrib- 
uted by Mallinckrodt Chemical Works, 
St. Louis. 


Calcium Compounds*® 


Calcium Phosphate, Tribasic, N.F.- 
Mallinckrodt: A brand of calcium phos- 
phate, tribasic, N.F. Distributed by Mal- 
linckrodt Chemical Works, St. Louis. 


Admission to Accepted Dental Reme- 
dies means that the product was found to 
conform to the rules of the Council when 
it was accepted. Accepted products are 
reconsidered periodically. The files of the 
Council contain information on many 
drugs and dental cosmetics, and inquiries 
are welcomed.—Donald A. Wallace, Sec- 
retary. 


4- A.D.R. Ed. 13, p. 180. 
5. A.D.R. Ed. 13, p. 148. 
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PRESCRIPTION WRITING: 


QUESTIONS AND ANSWERS 


Edward C. Dobbs, D.D.S., Baltimore 


fied experts at the request of the Council on Dental Therapeutics. The opinions 


|'s is one in a series of questions and answers papers which are prepared by quali- 


expressed are those of the author and do not necessarily reflect the opinions of the 
Council. A paper dealing with the technic of local anesthesia will appear in an early 


issue. 


Q. What is a prescription? 

A. A prescription is a written order 
from a licensed dentist, physician or 
veterinarian to a pharmacist for drugs 
or agents, with the amount of each speci- 
fied and with directions for use by the 
patient. 


Q. How may prescriptions be classi- 
fied according to the number of drugs 
included? 

A. A simple prescription contains only 
one drug. A compound prescription con- 
tains more than one drug. 


Q. What are the parts of an “ideal 
compound prescription” ? 
A. Name and address of the patient; 
date prescription is written 
Superscription: 
Inscription: list of drugs and amounts 
Base: chief drug 
Adjuvant: assisting drug 
Corrective: ameliorating drug 
Vehicle: compounding aid 
Subscription: directions to pharmacist 
Signa: directions to patient 
Signature and address of the prescriber 
Narcotic license number when nar- 


cotics are prescribed 


Q. What are the four ways in which 


Professor of pharmacology and therapeutics, School 
of Dentistry, University of Mi 


aryland. 


the names of official drugs may- be writ- 
ten in a prescription? 
A. 1. English, name in full 
2. English, official synonym 
3. Latin, name in full 
4. Latin, official abbreviation 


Q. What are the advantages of using 
Latin in prescription writing? 

A. 1. Latin is the basis for the lan- 
guage of science and is widely under- 
stood. 

2. Latin names for drugs are similar 
in most languages. 

3. Latin is a dead language and not 
subject to change. 

4. It is generally advisable to with- 
hold from the patient the names of the 
prescribed drugs. 


Q. Is it acceptable to use English in 
prescription writing? 

A. Yes. Correct English is always pref- 
erable to incorrect Latin. The trend to- 
day is toward English among practition- 
ers. 


Q. When should a simple prescription 
be written; a compound prescription? 

A. A simple prescription should always 
be used if one drug will serve the pur- 
pose. A compound prescription need not 
contain all the parts of the so-called 
“ideal compound prescription.” The least 
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Table | 


Metric Weights 
1,000 milligrams (mg.) = 1 gram (Gm.) 
1,000 grams = 1 kilogram (Kg.) 
Metric Measures 
1,000 cubic centi- 


meters (cc.)* = 1 liter (L.) 
Mctric Approximate Equivalentst 
I gram = 1 cubic centimeter 
1 kilogram = 1 liter 


*Milljliter (ml.) is another term for cubic centi- 

ter. 

+The approximate equivalents between weights and 
measures hold true only for liquids and then only when 


the specific gravity of the liquid is close to that of 
water. 


number of drugs and ingredients should 
be prescribed which will give the desired 
results. Polypharmacy for the sake of 
favorably impressing the patient with the 
number of drugs prescribed and the cost 
of the preparation is not considered good 
practice. 


Q. Is ink required for writing a pre- 
scription? 

A. An indelible writing material is re- 
quired by the National Narcotic Act for 
prescriptions containing narcotic drugs. 
Many state laws require ink for pre- 
scriptions of hypnotics and poisons. A 
permanent prescription record is always 
desirable. 


Q. How may a narcotic license be 
obtained? 

A. A narcotic license is obtainable by 
making application to the local Custom 
House, Internal Revenue Service. In due 
time a “Special Tax Stamp” is issued 
which bears the registry number of the 
dentist. The yearly renewal fee is one 
dollar. The state laws vary in their regis- 
tration requirements for the use, storage 
and prescribing of hypnotics, poisons and 
narcotic drugs. It is not necessary for the 
dentist to have a narcotic license, but it 
is advisable as the prescribing of strong 
analgesic drugs is often necessary in den- 
tal practice. The trend today is for all 
the new, highly potent analgesic drugs to 
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be put under federal narcotic regulations, 
Demerol (merperidine, isonipecaine) is 
an example. 


Q. What are the two systems of 
weights and measures in common use in 
prescription writing? 

A. The two systems of metrology in 
current usage in prescription writing are 
apothecaries’ and metric. 


Q. Which of the two systems is pref- 
erable? 

A. The metric system is preferable. It 
is a newer system based on ten or multi- 
ples of ten. This makes for ease in the 
prescribing of percentage solutions, 
which are likewise based on a multiple 
of ten (100). The use of milligrams for 
small doses and grams or cubic centi- 
meters for larger doses makes for sim- 
plicity in calculating dosages, in contrast 
to the grains, drachms and ounces of the 
apothecaries’ system. 

Table 1 shows the important weights, 
measures and approximate equivalents 
necessary for writing prescriptions in the 
metric system. 

Table 2 shows the important weights, 
measures and approximate equivalents 


Table 2 


Apothecaries’ Weights 


1 grain (gr.) = 1/60 drachm (3) 
60 grains = 1 drachm 

8 drachms = 1 ounce (3) 
12 ounces = 1 pound (Ib.) 


Apothecaries’ Measures 


1 minim (m.) 1/60 fluidrachm (fi 3) 


60 minims == 1 fluidrachm 
8 fluidrachms = 1 fluidounce (fl 3) 
16 fluidounces = 1 pint (O.) 
Apothecaries’ Approximate Equivalents* 
I grain == I minim 
1 drachm = 1 fluidrachm 
1 ounce = 1 fluidounce 
I pound a % pint 


*The approximate equivalents between weights and 
measures hold true only for liquids and then only 
Se the specific gravity of the liquid is close to that 
of water. 
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Dente! Therapeutics 


Table 3 
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Metric Weights Apothecaries’ Weights Home Measures* 
1 milligram (mg. ) 1/60 grain (gr.) 
1 gram (Gm. ) 15 grains teaspoonful 
4 grams 1 drachm (3) 1 teaspoonful 

30 grams t ounce (3) 2 tablespoonfuls 
384 grams 1 pound (Ib.) 12 ounces 

Metric Measures Apothecaries’ Measures Home Measures 
0.06 cubic centimeter (cc. ) 1 minim (m.) 1 drop 
1 cubic centimeter 15 minims 15 drops 


4 cubic centimeters 

30 cubic centimeters 
500 ~=cubic centimeters 
1000 cubic centimeters 


1 fluidrachm (fi 3) 
1 fluidounce (fi 5) 
1 pint (O.) 1 pint 

1 quart (Qt.) I quart 


1 teaspoonful 
2 tablespoonfuls 


*The approximate equivalents between weights and measures hold true only for liquids and then 
only when the specific gravity of the liquid is close to that of water. 


necessary for writing prescriptions in the 
apothecaries’ system. 

Table 3 shows the important metric, 
apothecaries’, and home approximate 
equivalents useful in prescription writing. 


Q. How are abbreviations, symbols 
and numerals used? 

A. The abbreviations and symbols used 
in prescription writing are definite and 
exact. For instance, the grain is abbre- 
viated as gr. with a small g; the plural 
(grains) is abbreviated the same. The 
gram is abbreviated as Gm. with a capital 
G to further differentiate it from the 
gtain (gr.). The cubic centimeter is ab- 
breviated as cc. and not as c.c. which was 
formerly acceptable. The drachm, which 
is no longer spelled “dram,” is repre- 
sented by the symbol 3. The ounce is 
symbolized as 3, having an extra curli- 
cue. To signify the liquid measure, the 
drachm (3) and ounce (3) are pre- 
ceded by fl to denote liquid measure. 
The milligram (mg.), the pint (O.), 
quart (Qt.) and kilogram (Kg.) are gen- 
erally understood. 

In writing the metric system the Arabic 
numerals are used, and they precede the 
abbreviation, as 2 Gm. For the apothe- 
caries’ system, the Roman numerals are 
used, and they follow the abbreviation 
or symbol, as fi ZIT. 


Only one system of weights and meas- 
ures and one numeral system is permis- 
sible in a prescription. 


Q. What is a satisfactory rule for de- 
termining dosage for patients of differ- 
ent weights and ages? 

A. Clark’s rule of dosage, based on 
body weight, is useful. One hundred fifty 
pounds is taken as the average adult 
weight. Dosage is in direct proportion 
to the variation above or below this 
weight. 

The formula is 


Official dosage X wt. of pt. 
150 


=patient’s dosage 


Q. From what authoritative source is 
the dosage of drugs obtained? 

A. The dosage of drugs should not be 
obtained by a hit-and-miss method. Offi- 
cial drugs are given an official dosage 
which should be used unless there is a 
defmite indication for deviation. Ac- 
cepted Dental Remedies and New and 
Nonofficial Remedies give dosages for 
nonofficial drugs listed in these books. 
The so-called “massive dose” is never 
permissible in routine practice; it be- 
longs in the realm of experimentation 
and should be utilized only in institutions 
designed for such purposes. 


ciation 
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Q. What currently authoritative source 
of information on prescription writing, 
drugs and oral therapeutics is available 
to the dentist? 

A. Accepted Dental Remedies, an of- 
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ficial publication of the American Den- 
tal Association. It is revised once a year 
and may be ordered from the headquar- 
ters office, 222 East Superior Street, Chi- 
cago. 


RYER DIETARY SUPPLEMENTS 


VITAMIN TABLETS SEIZED 


2033.—Misbranding of .. . . Vitamin A & D 
Tablets, . . . . Hy-C Tablets,.... U.S. 
v. Ryer Dietary Supplements Co., Inc. Plea 
of nolo contendere. Fine, $100 on count 1; 
sentence suspended on the other counts. 
(F.D.C. No. 16581. Sample No. 81262-F to 
81265-F, inc., 81267-F, 81269-F to 81272-F, 
inc. ) 


Information Filed: February 15, 1946. 
Southern District of California against the 
Ryer Dietary Supplements Co., Inc., Lynwood, 
Calif. 

Alleged Shipment: From the State of Cali- 
fornia into the State of Missouri. The product 
was shipped between the approximate dates of 
June 10 and October 24, 1944, and a number 
of booklets entitled “Vitamin, Mineral and 
Glandular Therapy” were shipped on or about 
February 23, 1944. 

Label in Part: .... “Vitamin A & D 
‘ . Each Tablet Contains: Vitamin A 
from fish liver oil—5000 I.U. Vitamin D 
from fish liver oil—500 I.U. Excipients (q.s.) 


as follows: Alfalfa, Parsley, Kelp, Yeast, Di- 
calcium Phosphate. Coating of Sugar, Gum, 
Lactose, Certified Colors;....” 

“Hy-C ... . Each Tablet contains: vita- 
min C (Ascorbic Acid) . .. . 2,000 I.U. 
Lemon Concentrate (Catalyzer) .... 4 Gr.; 

Nature of Charge: Misbranding, Section 
502(a), certain statements in the accompany- 
ing booklets, relating to the articles, were 
false and misleading since the articles would 
not be effective for the purposes claimed. The 
false and misleading statements regarding the 
products were to the following effect: .... 

That the Vitamin A & D Tablets would be 
effective in the treatment of . . . . poor den- 
tine . . . . dry mouth, . . . . pus formation, 

. .. trench mouth,.... 

That the Hy-C Tablets would be effective 
in the treatment of ... . abscess of bone, 
. . bleeding spongy gums, . . . . decaying 
teeth . .-. . loose teeth, . . . . pyorrhea,.... 
poor calicum fixation . ... tendency to frac- 
ture, trench mouth . . . . hemorrhage, ... . 


The Place of Mouth Washes in the Dental Office. —The use of liquids covered by the term “mouth 
wash” in the dental office is largely limited to their employment as a pleasant tasting solution 
for gargling and spraying purposes after operative intervention. Their use adds to the comfort 
of the patient, possibly because of the appeal of their taste and color and, in this way, they may 
be considered to have a legitimate though extremely limited place. For this purpose, water, with 
or without saccharin and essential oils as flavors, will no doubt fill every legitimate need; or, if 
one desires something more, saline solutions of “normal” strength (i.e..0.85 per cent sodium 
chloride. Two teaspoonfuls [2 drams] in a quart of water will yield approximately a 0.9 per 
cent salt solution), flavored if desired. Their usefulness will depend in part on the force with 
which they are sprayed into the mouth and thus remove loose material by mechanical means.— 
Accepted Dental Remedies, thirteenth edition, page 179. 
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HOUSE OF DELEGATES OPPOSES POLICIES 


OF THE NATIONAL COMMITTEE OF DENTISTS 


By resolution,’ the House at its 89th session recorded its opposition to the policies 

and methods employed by the National Committee of Dentists and disavowed 
any relationship between that organization and the American Dental Association. 
Concurrently, the House reiterated the opposition of the Association to a system of 
federal compulsory health insurance and reaffirmed its confidence in the Council 
on Legislation to implement effectively the Association’s policies in legislative matters. 

The passage of this resolution by the governing body of the Association will pro- 
vide an answer to the many questions that have arisen in the minds of many members 
who have been requested to contribute financially to the National Committee of 
Dentists since its formation two and one-half years ago. It is the consensus of the 
70,000 members of the American Dental Association that a federal system of com- 
puisory health insurance is not the most effective method of improving dental health. 
It is the consensus of the House of Delegates that dentistry should treat the disease of 
compulsory health insurance with the same sane, scientific methods used in the treat- 
ment of dertal infection. These are the methods that have been, and will continue to 
be, used by the Council on Legislation of the Association. These are the methods 
which have gained for dentistry the respect and admiration which the dignity of a 
profession deserves. Members of the Association should amalgamate their efforts 
and resources so the profession can, through its legislative council, present a 
common front in treating this impending social disorder. Two physicians and two 
prescriptions may lose the patient. Two cooks may spoil the broth. 


| House of Delegates has spoken. It has spoken firmly, clearly and concisely. 


t. Resolution, National Committee of Dentists, House of Delegates, 8oth session, page 471. 
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DR. HARLAN H. HORNER RETIRES: 


AN EDUCATOR IN SECOND CENTURY OF DENTISTRY 


ENTISTRY in the United States had just celebrated its first centennial. It had ex- 
amined the achievements of the first hundred years of independent existence and 
had been proud of its useful advances. But it was not unaware of the fact that 

its first centennial as a profession marked the reaching of maturity, not the perfec- 
tion of it. It recognized that many great needs in dental education, organization and 
literature were still to be met, and that these could be met only by a renewal of the 
effort, enterprise and vigor that had characterized the first century. 

Only in retrospect can it be said that it was significant—at this way point in the 
history of dentistry—that there came to dental education in the United States a 
man, not a dentist, who synthesized the development of the formative years into an 
integrated program that will serve the profession and society for many years to 
come. The man was Harlan H. Horner, and the year of his association with den- 
tistry was 1940, the year of centennial. 

Dr. Horner brought to his new work nearly forty years of experience in education. 
He had served as a university teacher, as executive secretary of the New York State 
Teachers’ Association, as editor of the state educational journal and as dean of the 
New York State College for Teachers. For nine years, he had been associate com- 
missioner of the New York educational system in charge of higher and professional 
education. This unusual background of experience and training enabled him, in his 
eight years as secretary of the Council on Dental Education of the American Dental 
Association, to assist in placing dental education on a basis that needed sufferance 
from no other program of professional education. 

Under his planning and leadership, a program for the inspection and accredita- 
tion of dental schools was successfully established. The proprietary dental school 
vanished. from the American scene and, today, thirty-eight of the forty-one schools 
are integral parts of recognized universities. Requirements for the accrediting of 
schools for the training of dental hygienists and dental laboratory technicians were 
established as a first and important venture in the field of auxiliary dental personnel. 
Dr. Horner was instrumental in aiding the Council’s development of regulations 
for the approval of. specialty boards in dentistry. He laid the groundwork for the 
present program of aptitude testing which gives the dental profession a progressive 
leadership unmatched by any other profession. He initiated the Congress on Dental 
Education and Licensure which is now one of the most important meetings of the 
year for all dental educators. As an author, he wrote “Dentistry as a Professional 
Career,” which has had an unusually wide circulation among prospective dental 
students and advisors to students. He also published “Dental Education Today,”? 
the definitive work on dental education in the United States. 


1. Horner, Harlan H., Dentistry as a Professional Career. Chicago: American Dental Association. 
2. Horner, Harlan H., Dental Education Today. Chicago: University of Chicago Press, 1947. 
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All of these advances were based solidly on a sound philosophy of education and 
of dentistry. Dr. Horner holds the modern view that accrediting agencies should co- 
operate, guide and assist rather than impose. He has stood consistently for the au- 
tonomy of dentistry in university circles and in the examining boards. He believes 
that the future of the profession depends heavily on the quality of its schools and 
its students and he has repeatedly emphasized that such quality depends on compe- 
tent teaching personnel, improved methods of instruction, greater support for dental 
education and close integration with the total university program. 

These things could not have been achieved as fully were it not for the support 
granted to the Council on Dental Education and its secretary by the dental profes- 
sion as a whole. Dr. Horner was able to marshall this support behind a program that 
has given full stature to dentistry as a ranking health profession. Into his retirement, 
Dr. Horner will carry with him the gratitude and best wishes of a profession, an 
Association and a Council that he has served well. His contributions will remain as 
a brilliant part of the story of progress that American dentistry will make in its sec- 
ond century as a profession. 


MR. EWING REPORTS TO THE PRESIDENT 


ON THE STATE OF THE NATION'S HEALTH 


EDERAL Security Administrator, Oscar R. Ewing, on September 2, transmitted to 
President Truman his 186 page report’ on the state of the nation’s health includ- 
ing recommendations to raise the national level of health during the next decade. 

Ostensibly, the report was prepared after consultation with more than 800 civic and 
professional leaders who participated in the National Health Assembly last May. 
Actually, Mr. Ewing employed the facts and figures presented by the participants of 
the Assembly to buttress his championship of national compulsory health insurance. 

References to the nation’s dental needs, limited dental personnel and facilities, 

and the necessity for increased research and dentistry for children are brief but essen- 
tially accurate and appear to have stemmed from the recommendations of the dental 
section of the National Health Assembly. Mr. Ewing points out that the nation’s 
present supply of dentists is not keeping pace with our raising population and recom- 
mends that the output of dental schools be increased progressively so that by 1960 
we will have 95,000 practicing dentists distributed, it is hoped, more ideally through- 
out the country. By putting particular emphasis on preventive dentistry for children, 
the profession can, in the next decade, begin to close the gap between current, annual 
dental needs and the dental manpower available for the task. 


1. The Nation’s Health, a ten year program. A repent to the President by. ee! R. Suing, Foteeel Security 
ice, ashington, 


Administrator, Superintendent of Documents, U.S . C. 
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The report further recommends that medical and nursing personnel and hospital 
facilities be similarly increased, and that more time and attention be devoted to pre- 
ventive medicine and children’s diseases. 

Few will quarrel with the broad observations and recommendations which Mr. 
Ewing and his aides have incorporated in three-quarters of his report, particularly 
with the observations regarding the need for increased health personnel and the 
necessity for establishing more and better health service in sparsely populated areas. 
But many will, and rightly should, contest that quarter section of the report in which 
Mr. Ewing and his co-authors minimize the effectiveness of voluntary health insur- 
ance and recommend a national system of compulsory insurance. The arguments used 
by Mr. Ewing on behalf of compulsory health insurance are palpably those that have 
been expounded for the past ten years by some of his associates in the Federal 
Security Administration. They are compounded of fact, preconscious opinion and 
wishful thinking. It is recommended strongly that health, civic and congres- 
sional leaders study Mr. Ewing’s report in its entirety, winnow the wheat from the 
chaff, file the recommendations for compulsory health insurance in the wastebasket 
and use the factual material as an aid in building a sane health service program 
for America. 
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THE NATIONAL SCENE 
from the Journal's Washington Correspondent 


Establishment of the National Insti- 
tute of Dental Research was formally 
announced by Federal Security Agency 
and Public Health Service late in Sep- 
tember. Eleven of the 12 prospective 
members of the National Advisory Den- 
tal Research Council have been selected 
but announcement of the group’s com- 
position is not expected before the first 
week in October. Given equal status with 
. National Cancer Institute and National 
Heart Institute as a component of Na- 
tional Institutes of Health, the Federal 
government’s newest research unit will 
have its broad scope of activity coordi- 
nated by Dr. Bruce D. Forsyth, Assistant 
Surgeon General for Dentistry. Dr. Dean, 
the Institute’s director, is 55 years old 
and an Army veteran of World War I. 


Hospital Dedication 


Washington-stationed military officers 
who attended the dedication of Tripler 
General Hospital in Honolulu on Sep- 
tember 10 describe the institution’s den- 
tal facilities as superior to any ever in- 
stalled in an Army or Navy hospital. 
Chief of Tripler’s dental service is Col. 
Boyd L. Smith, who previously held the 
same post at Letterman General Hospi- 
tal, San Francisco. Albany, Mo., is his 
home and he is a graduate of Washington 
University school of dentistry. The dental 
service’s three sections—operative, oral 
surgery and prosthetic—are headed, re- 
spectively, by Maj. A. M. McConohay, 
Lieut. Col. G. J. Collins and Maj. Edwin 
N. Smith, Jr. 

All indications point to Tripler’s being 
designated an Army-Navy hospital for 


46) 


the vitally important Honolulu area, 
with the Navy’s Aiea Heights Hospital 
being decommissioned. A recommenda- 
tion to that effect is expected to be made 
by Secretary Forrestal’s Committee on 
Medical and Hospital Services (Hawley 
Board), which gave the matter inten- 
sive study in Hawaii prior to departure 
for Guam to investigate consolidation of 
military medical facilities there. 


Report to be Published 


Prospects are bright that “America’s 
Health—A Report to the Nation” will 
be published but actual publication is at 
least six months off, perhaps a year. It 
will carry the findings of the 14 sections 
that comprised the National Health As- 
sembly held in Washington last May. In 
mid-September the Assembly’s executive 
secretary, Cornelius A. Wood, Jr., sent 
an exploratory letter to more than 4,000 
physicians, dentists, nurses and others, 
most of whom represent rational, state 
and local organizations in the health 
field. An enclosed reply card called for a 
preference-check as to whether the vol- 
ume should be held to 200 pages at a 
price of $4, 500 pages at $5 cr 600-700 
pages at $5.50 to $6.50. Within a week, 
500 replies had been received and the 
respondents indicated they would be in- 
terested in purchasing a total of 2,500 
copies. Majority favored a 500-page vol- 
ume to sell for $5. Although the replies 
did not constitute a commitment to pur- 
chase, they demonstrated that publica- 
tion of the volume is feasible. McGraw- 
Hill or Harper’s will be the publisher, a 
point that is yet to be finally decided. 
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Philip E. Adams 
President-Elect 
1948-1949 


Dr. Philip E. Adams, who for more than twenty-five years has been active in profes- 
sional dental circles in his native New England and for some time nationally, was 
elected first vice-president of the American Dental Association at the 88th annual 
session in Boston and this year, in Chicago, he was named president-elect of the 
Association. In this position, Dr. Adams succeeds Dr. Clyde E. Minges and brings 
to the position, in addition to his experience as a dental educator at Tufts College 
dental school, some nine years as a trustee of the national association and ten years 
as secretary of the Massachusetts State Dental Society. He is an alumnus of Tufts 
dental school and now is a full professor in the department of orthodontics. 
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Clyde E. Minges 
President 
1948-1949 


Clyde E. Minges, president of the American Dental Association, was born August 7, 
1891, in Newton, N. C. He was graduated from Cades High School, Williamsburg 
County, and studied at Horner's Military Academy and Richmond College. He was 
graduated from the Schoo! of Dentistry, University of Louisville, in 1919 and entered 
general practice in Rocky Mount, N. C. He has been president of the Rocky Mount 
Dental Society, president and secretary of the Fifth District Dental Society of North 
Carolina, president of the North Carolina Dental Society and president of the North 
Carolina Board of Dental Examiners. He was elected to the Board of Trustees of the 
American Dental Association in 1941 and has served two terms. 
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@ AT THE 89TH SESSION 


Nearly 400 members of the House of 
Delegates, meeting at the 89th annual 
session of the American Dental Associa- 
tion, are seen in the top photo as they 
adopt the new constitution and bylaws. 
Delegates from all 48 states, the District 
of Columbia, federal agencies, Hawaii, 
Puerto Rico and the Panama Canal Zone 
participated. 


To the left of Dr. H. B. Washburn (cen- 
ter), immediate past-president, are Drs. 
Clyde E. Minges, the new president, Har- 
old Hillenbrand, secretary, Harry B. Ham- 
bly, Jr., of San Francisco, president of the 
California State Dental Association and 
Bernard C. Kingsbury, of San Francisco, 
general chairman for the 1949 convention 


of the A.D.A. 


To the right of Dr. Washburn are dele- 
gates entering voting booths. Voting ma- 
chines were provided for the first time at 
an A.D.A. session. The delegates balloted 
on new officers including a speaker of the 


house. 


The Table Clinics, shown in the bottom 
photo, annually attract a large and inter- 
ested audience. The many new methods 
and technics demonstrated constitute a 
valuable refresher course. 
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The Board of Trustees has 
appointed, on the recommen- 
dation of the Council on 
Dental Education, Dr. Shailer Peterson to suc- 
ceed Dr. Harlan H. Horner as executive secre- 
tary. 

Dr. Peterson has been with the A.D.A, for 
three years as director of the Council’s apti- 
tude testing program for freshman dental stu- 
dents and brings to the secretaryship a wide 
background in science education. 

He holds a B.A. in chemistry from the Uni- 
versity of Oregon which was received in 1930. 
In 1932 he took an M.A. in chemistry with a 
minor in physics and mathematics from Ore- 
gon. and, in 1944, he took his: Ph.D. in edu- 
cation with 
emphasis on science 
teaching methods 
and curriculum de- 
velopment from the 
University of Minne- 
sota. His doctorate 
includes a minor in 
education psychology 
with special empha- 
sis on statistics, de- 
sign of research, 
testing methods and 
evaluation. 

Dr. Peterson has 
had a wide background in science education 
assignments beginning as a senior laboratory 
assistant in chemistry in 1929. He then be- 
came a graduate assistant in chemistry and 
from that point his experience includes such 
positions as high school science department 
head, instructor in special methods of science 
teaching, director of educational research and 
measurements at South Dakota State College 
of Agriculture and Mechanic Arts, member of 
the U. S. Armed Forces Institute examination 
staff and director of educational measurements 
for the A.D.A. 

Dr. Peterson also has written nearly 70 
articles on various phases of science education 
and a monograph on education of the Amer- 
ican Indian, as well as articles on radio and 
statistical methods. He was, from 1944 to 
1946, coordinator of evaluation study of In- 
dian education for the U. S. office of Indian 
Affairs in addition to serving as a professor of 
education at the University of Chicago. 


Dr. Horner's 
Successor 


special 


S. Peterson 


FOUR A.D.A. TRUSTEES REELECTED 
AT ANNUAL SESSION 


Below: Trustees from 2nd District (top) 

and 13th District (bottom), Drs. William 

McGill Burns, Brooklyn, N. Y. and R. C. 
Dalgleish, Salt Lake City, Utah 


Above: Willard gy Dallas, Texas, 12th 


Fred S. Shandley, 


District 
Seattle ith District (bottom) 
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Among speakers at the General Session were: 

(L. to R.) Drs. Bruce Forsyth, Harold Hillen- 

brand, Leonard Scheele and President H. B. 
Washburn 


(L. to R.) Drs. F. Foentes, Nicaragua; W. Dun- 

don, Chicago; A. Tolo, Colombia; J. Alfonzo, 

Venezuela; T. Ockerse, South Africa and G6. 
Salazar, Colombia 


(L. to R.) Drs. Max Ernst, 
C. Peterson and Percy Phil- 
lips, three members of the 
Constitution and Bylaws 
Committee 


A group of visitors including dentists from Ar- 
gentina, Puerto Rico and Korea meet at the 
annual session 


Congratulating Dr. Philip Adams (center), new 

president-elect, are Dr. Herbert Margolis (left), 

Newton, Mass. and Dr. Henry Hicks (right), 
Greenwich, Conn. 


Some members of the Local 
Arrangements Committee: 
(L. to R.) Drs. L. Kremer, 
M. Cruse, E. Ebert and L. 
Kalk. Left: Clyde E. Minges 


A view of one of the 150 scientific exhibits at 
which demonstrations were given for visitors 
from the U. S. and other countries 


Conferring with Dr. A. E. Rowlett, Leicester, 

England (center) are Gen. T. L. Smith (left), 

chief of the Army Dental Corps and Adm. C. V. 
Reult (right), head of Nevy Dentel Corps 
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Meeting of the Board of Trustees in the Central office, Chicago, September 10, 
1948. First row: (L. to R.) C. S. Foster, trustee; Harold Hillenbrand, secretary; 
Miss Janna Olson, stenotypist; H. B. Washburn, immediate past-president; Clyde E. 
Minges, eng LeRoy Ennis, trustee; J. B. Carr, trustee; Harold Oppice, 


trustee; 


. Dalgleish, trustee and Henry Hicks, trustee. Second row: John J. 


Hollister, business manager; L. M. Cruttenden, assistant secretary; C. Willard 

Camalier, assistant secretary; Philip E. Adams, president-elect; A. M. Smith, Jr., 

second vice-president; Willard Ogle, trustee; Daniel F. Lynch, trustee; Fred S. 

Shandley, trustee; J. E. John, Sr., trustee; William McGill Burns, trustee; O. H. 
Moen, trustee and Lon W. Morrey, editor 


A.D.A. HOLDS 89TH SESSION: REVISES 
Administration To Meet Increasing Load 


The American Dental Association 
closed its 89th annual session in Chicago 
September 17 on a note of rededication 
to the advancement of dentistry as a 
health service in the United States. 

In addition, the House of Delegates 
of the A.D.A. adopted a completely re- 
vised constitution and bylaws which pro- 
vides for more centralized administration 
to meet the growing task of handling the 
problems of 70,000 dentists on the na- 
tional level. Institution of the new elec- 
tive office of speaker of the house and 
the’ streamlining of councils and com- 
mittees also was accomplished. 

Registration of 10,213, about 200 more 
than last year, showed the interest den- 
tists in the United States and other coun- 


tries have taken in the social, economic 
and scientific problems of the profession. 
Dr. Leonard Scheele, surgeon general 
of the United States Public Health Serv- 
ice, speaking on the evening program of 
the general session, complimented den- 
tistry for the great progress it is making 
in improving its preventive and research 
methods. He announced the appointment 
of Dr. H. Trendley Dean as director of 
the newly established National Dental 
Research Institute. It also was indicated 
at another point in the meeting that 
U.S.P.H.S. would support A.D.A.’s re- 
quest for a separate building for the 
Institute authorized by the last Congress. 

Dr. Gerald D. Timmons, of Phila- 
delphia, speaking on the same program, 
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described the dentist shortage in the 
Army and Navy. 

Dr. Timmons stated that the Army 
would be short of its June 1949 quota 
by 2,100 dentists while at present the 
deficiency is pegged at about 1,150 or 
99.5 per cent of the need. By June of 
1950, when the total Army troop strength 
is expected to reach 1,475,100, about 
2,300 dentists will be needed to meet the 

al. 

The Navy, he said, was not situated 
quite so badly since it is now operating 
at 72.2 per cent of full complement of 
dentists with a total of 800 in the service. 
By January the Navy will be short about 
343 dentists and operating at 76.2 per 
cent of full staff which will drop to 69.2 
per cent in July of next year when it is 
expected there will be 839 of a required 
1,212 dentists on active duty. 


,. Dr. H. B. Washburn, pres- 
Washbarn’s ident of the A.D.A, 
Mend the morning meeting that 
too many Americans are not receiving 
adequate dental care and declared that 
he was unalterably opposed to all federal 
compulsory health programs so far pro- 
posed. He said he favored the stand taken 
by the A.D.A. which states that health 
care, which includes dentistry, is the re- 
sponsibility of the individual first, then 
the community. and then the state. 

“If those three agencies are unable to 
take care of the situation, adequate as- 
sistance should be forthcoming from the 
Federal government,” he said and added 
that if such a system were in operation 
such federal assistance would be needed 
in “comparatively few states.” 
Distribution.—Dr. Washburn also stated 
that the profession should take steps to 
find a method of interesting dentists in 
establishing practice in rural areas, espe- 
cially in the more sparsely settled districts. 
This, he said, would have the effect of 
anticipating some of the arguments for 
state-controlled dentistry. 
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Survey.—He later asked for a survey to 
be conducted by the Council on Dental 
Health which might determine why so 
many people neglect their oral health. 
If those reasons were known, he said, a 
program. of dental health education 
could be planned which would bring 
better results than any of the plans under- 
taken so far. 

Other speakers of the day included Dr. 
Bruce D. Forsyth, dental director for the 
United States Public Health Service, 
Gen. Thomas L. Smith, head of the Army 
Dental Corps; Adm. C. V. Rault, chief 
of the Navy dental service and Dr. 
Bion R. East, chief of the Veterans Ad- 
ministration dental service. 

Dr. Ernest E. Irons, president of the 
American Medical Association, addressed 
the House of Delegates at the opening 
session and urged them to continue the 
fight against compulsory health insur- 
ance. 


. Dr. Clyde E. Minges, of 
roe Rocky Mount, N. C., has suc- 

ceeded Dr. H. B. Washburn, 
of St. Paul, as president of the A.D.A. 
and Dr. Philip E. Adams, of Boston, 
unanimously was named president-elect 
by the House of Delegates. He will take 
office in October, 1949. 

Dr. Percy T. Phillips, of New York, 
secretary of the First District Dental So- 
ciety of New York, was elected by ac- 
clamation to the new position of speaker 
of the House of Delegates. 

Among the four districts to elect trus- 
tees, the only contest was staged by the 
13th and Dr. R. C. Dalgleish, of Salt 
Lake City, was re-elected in defeating Dr. 
Chester W. Johnson, of San Francisco. 
Other members of the Board of Trustees 
re-elected are: Dr. William McGill 
Burns, of Brooklyn, Second District cov- 
ering New York; Dr. Fred Shandley, of 
Seattle, 11th District covering Washing- 
ton, Idaho, Montana, Nebraska, North 
Dakota, Oregon, South Dakota and 
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Wyoming, and Dr. Willard Ogle, of Dal- 
las, 12th District covering Arkansas, 
Colorado, Kansas, Louisiana, New Mex- 
ico, Oklahoma and Texas. 

Washington, D. C. was picked as the 
site of the 195! annual session over 
Seattle, Wash. by a narrow margin in 
the only other election issue. The 1949 
session will be held at San Francisco 
and in 1950 the session will be held at 
Atlantic City. 


~e The more than 200 scientific 
Exhibit 

and commercial exhibits at 

Awards th 
e convention were heavily 
attended and some 150 essayists pre- 
sented papers on every phase of dentistry. 
Awards for scientific exhibits were 
made to the following: basic science ex- 
hibit by institutions and organizations to 
the Army Dental Corps and the Army 
Institute of Pathology; basic science ex- 
hibit by individuals to John G. Coggan 
and Helen L. Woods; clinical science ex- 
hibit by institutions and organizations to 
the American Cancer Society, Inc.; clin- 
ical science exhibit by individuals to Dr. 
Phelps J. Murphey of the Richmond 
Freeman Clinic, Southwestern Medical 
College. Second and third awards re- 
spectively went to the following: basic 
science exhibit by institutions and organ- 
izations to American Medical Association 
and the Navy Dental Corps; basic science 
exhibit by individuals to A. Porter S. 
Sweet and W. M. Searcy, Jr., and Oren 
C.-Durham; clinical science exhibit by 
institutions and organizations to the Lan- 
caster Cleft Palate Clinic, Inc. and the 
University of Southern California dental 
school; clinical science exhibit by indi- 
viduals to Noble G. Wills, and Thomas 
E. Prosser II and Thomas E.. Prosser ITI. 
H.-B. G. Robinson, of the Ohio State 


‘University college of dentistry, was chair- 


man of the Committee on Scientific Ex- 
hibits. 
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Gov. Dewey.—On September 16, the last 
day of the House of Delegates sessions, 
telegraphic greetings were received from 
Gov. Thomas E. Dewey, Republican 
nominee for president, in which he stated 
that he was glad to know the dental pro- 
fession “takes a firm stand against pro- 
grams of compulsory health insurance 
designed to socialize or regiment the pro- 
fessions.” 

The meeting was saddened when news 
of the death of Dr. Wilfred Robinson, 
president of the American Dental Asso- 
ciation in 1941, was received September 
14. 
In addition to the general, legislative 
and scientific meetings held during the 
session the A.D.A. Board of Trustees 
and various councils of the organization 
met to discuss their plans and programs 
for the coming year. Their reports were 
presented with comments of reference 
committees to the. House of Delegates 
which took official action. (A synopsis 
of House actions is included elsewhere 
in the News of Dentistry section. ) 


The House of Delegates 
of the American Dental 
Association, meeting in 
Chicago at the 89th an- 
nual session, went on record as opposing 
the policies and methods of the National 
Committee of Dentists and made clear 
that there never has been any connection 
between the two organizations. 

This action was taken in a resolution 
(the full text appears in the synopsis of 
House actions on page 471 of this issue) 
which was passed on the first day of the 
meeting. 

Later, the matter was reconsidered on 
the floor of the House and the delegates 
reaffirmed the adopted resolution. 


National 
Committee 
of Dentists 
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DR. R. H. VOLLAND, A.D.A. TREASURER, IS ILL: 
Board of Trustees Appoints Dr. H. B. Washburn 


The American Dental Association’s 
Board of Trustees, meeting during the 
89th annual session, appointed Dr. H. B. 
Washburn as treasurer of the Association. 
He also is immediate past-president of 
the A.D.A. 

Dr. Roscoe H. Volland, who has served 
as treasurer since 1928, informed the 
Board recently that under his physician’s 
order he could not continue in the posi- 
tion. 

Other actions of the Board included 
appointment of a committee on invest- 
ments consisting of three voting members 
of the Board, the ‘treasurer and the busi- 
ness manager of the Association who is 
an ex-officio member without a vote. The 
members are: Drs. H. B. Carr, Indian- 


apolis, chairman, William Burns, of New 
York and Harold Oppice, of Chicago, all 
trustees; H. B. Washburn, St. Paul, treas- 
urer and Mr. John Hollister, Chicago, 
business manager. 

A committee to prepare information 
on inequalities in the Army Dental Corps 
for Secretary of Defense Forrestal also 
was appointed. Its membership includes 
Drs. Carl O. Flagstad, Minneapolis, 
chairman of the Council on Legislation; 
C. Metz, New York, chairman of the 
Council on Federal Government Dental 
Corps; Harold Hillenbrand, Chicago, 
secretary; C. Willard Camalier, Wash- 
ington, D. C., assistant secretary; William 
Burns, New York, trustee and President 
Clyde E. Minges, Rocky Mount, N. C. 


THE A.D.A.'S HOUSE OF DELEGATES SETS 


Association Policies for Coming Year 


The House of Delegates of the Amer- 
ican Dental Association held five meet- 
ings during the annual session, Septem- 
ber 13-17,-and set the organization’s 
policy for the coming year. 

High on the list of recommendations 
presented by the Board of Trustees and 
reference committees was approval of a 
statement opposing the methods and polli- 
cies of the National Committee of Den- 
tists. 

The House took the action following 
a series of discussions on the floor which 
were designed to show that the A.D.A. 
Council on Legislation was the official 
agency to represent the dental profession 
in legislative matters and that other or- 


ganizations were not in a position prop- 
erly to evaluate A.D.A. policy. Full text 
of the resolution follows: 


Whereas, the American Dental Association 
has as one of its objects the protection of the 
best interests of the public and of the dental 
profession, and 

Whereas, the American Dental Association 
for many years had unequivocally opposed the 
establishment of a federal compulsory health 
insurance system as not in the best interests 
of the public or of the dental profession, and 

Whereas, the American Dental Association 
since its inception has had a standing Com- 
mittee on Legislation to carry out legislative 
policies determined by its members through 
the House of Delegates, and 

Whereas, these standing committees on 
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legislation have successfully safeguarded the 
interests of the public and of the profession 
through the use of methods befitting an organi- 
zation composed of professional people, and 

Whereas, the achievements and methods of 
thes¢ committees and other agencies of the 
Association have won for the American Dental 
Association universal recognition as the official 
spokesman on dental problems in the United 
States, and 

Whereas, the American Dental Association, 
by following professional methods and ideals 
in seeking its legislative objectives, has won a 
place of high esteem in the opinion of _ the 
American public, and 

Whereas, the approach of the National 
Committee of Dentists to legislative problems 
does not conform to the legislative approach 
and philosophy of the American Dental Asso- 
ciation now, therefore, be it 

Resolved, that the House of Delegates 
state unequivocally that there is no relation 
between the American Dental Association and 
the National Committee of Dentists, and be it 
further 

Resolved, that the House of Delegates of 
the American Dental Association go on record 
as opposing the policies and methods used by 
the National Committee of Dentists, and be 
it further 

Resolved, that the House of Delegates 
formally reiterate its established policy of op- 
posing a system of federal compulsory health 
insurance, and be it further 

Resolved, that the House of Delegates ex- 
presses confidence in its legislative committee 
and the ability of the members of the Ameri- 
can Dental Association to support its own legis- 
lative program. 


Dental Corps he House acted a 
Seale ably on a recommenda- 
tion to demand “admin- 
istrative parity” for the Army Dental 
Corps in its present association with the 
Medical Corps. The recommendation 
added that efforts to secure legislative 
assurance of such parity should be made 
by the Council on Legislation. 
Another proposal instructing. the 
Council on Legislation to prepare legis- 
lation immediately for the purpose of 


The Journal of the American Dental Association 


effecting the complete autonomy of the 
Army Dental Corps was voted down. 


and Bylaws ouse adopte the new 

constitution and bylaws 
which has been under consideration for 
the past two years. In adopting the new 
instrument the House included several 
last minute revisions which will be pub- 
lished in a later issue of THE JOURNAL. 
The beneficial effect of operating under 
the new bylaws was seen soon after their 
adoption. Dr. Percy T. Phillips was 
elected speaker of the House of Dele- 
gates, a new position. The position of 
speaker is designed to provide even faster 
parliamentary procedure for future meet- 
ings. 


1949 Budget.—Discussion of the A.D.A.’s 
budget for 1949 was heard several times 
during the meeting and final action 
allows expenditure of $466,216 for the 
last half of 1948 and $1,044,591 for 1949. 
Dues Increased. —An increase of $6 in 
A.D.A. membership dues was approved 
to meet the constantly increasing load of 
activities authorized by the House of 
Delegates. President H. B. Washburn told 
the members of the House that such ac- 
tion was necessary to prevent “drastic” 
cuts in important association activities. It 
also was stated from the floor that the 
A.D.A. now has an investment policy 
which, it is hoped, will help alleviate the 
organization’s cramped financial condi- 
tion. 

Upon the recommendation of Presi- 
dent Washburn the House of Delegates 
approved the appointment of a special 
committee to aid in the coordination of 
the activities of the Association in regard 
to problems related to the national emer- 
gency. The delegates also approved a 
recommendation that a special committee 
of the House be appointed to survey the 
affairs of the Association. Names of the 
appointees to these two committees will 
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be published in a later issue of THE JouR- 
NAL. 

life members.—The House elected 459 
life members to the Association prior to 
the adoption of the revised bylaws. The 
new bylaws require 35 years of member- 
ship and attainment of the age 65 as 
conditions of membership in this classi- 
fication. 

synopsis of 
reference 


Following is a 
House House actions on 
Actions committee reports: 

1. The report of the Reference Com- 
mittee on Rules and Order and an 
agenda were adopted. 

2. A recommendation of the Reference 
Committee on Dental Health that the 
Association restate its opposition to com- 
pulsory health insurance was adopted. 
An outline of points in the recommen- 
dation shows that such an insurance 
scheme would create another huge gov- 
ernmental agency with costly and com- 
plex administration; limit the patient’s 
choice of dentist; destroy the traditional 
private relationship between dentist and 
patient; involve time-consuming paper 
work for the dentist; subject the nation’s 
health services to political patronage and 
abrogate the traditional right of states 
and communities to select their own 
health programs best suited to their in- 
dividual needs. 

Another recommendation approved by 
the House in connection with the fore- 
going called for advising Federal Security 
Administrator Oscar Ewing of the Amer- 
ican Dental Association’s disapproval of 
the Administrator’s actions in recom- 
mending compulsory health insurance in 
his report of the National Health Assem- 
bly, when, in fact, the Assembly made 
no such proposal and when the Dental 
Health Section of the Assembly specifi- 
cally voted its disapproval of compulsory 
health insurance. 

It was recommended further that the 
Federal Security Administrator be ad- 
vised also of the American Dental Asso- 
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ciation’s interest in improving the level 
of dental health and that exhaustive 
studies reveal that this goal can be ac- 
complished effectively and economically 
through the four-point program of the 
American Dental Association based on 
expanded dental research, dental health 
education, dental care for children and 
on participation in dental program plan- 
ning by representatives of the American 
Dental Association. This was approved 
by the House. 

3. It was recommended and approved 
that the Council on Dental Laboratory 
and Trade Relations continue to explore 
the idea of sending equipment and other 
supplies to dentists abroad. Discussion 
of this matter brought out the fact that’ 
the A.D.A. has been requested to assist 
certain foreign countries in acquiring 
supplies and equipment through Mar- 
shall Plan aid. 


4. The report of the Committee on 
Legislation which contained nine recom- 
mendations was adopted. Among these 
recommendations was one which re- 
quested that some method be found to 
provide old-age and survivors’ insurance 
for dentists and other self-employed. 

The next recommendation called for 
a civilian board to evaluate dental needs 
of the armed forces and maintain a 
proper balance of dentists for civilian 
needs. 

The House approved a recommenda- 
tion that all federal legislation of interest 
to the American Dental Association 
should be channeled through the Council 
on Legislation. 

Also recommended and approved was 
a resolution asking for continuance of the 
“extra pay” law passed by the 80th Con- 
gress which provides for compensation 
to dental officers for extra education and 
loss of career. 

A section of the report dealing with 
A.D.A. opposition to tax discrimination 
against dentists and others was approved 
along with a recommendation on resolu- 
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tions submitted by the Indiana State 
Dental Association and the Southern 
California State Dental Association on 
complete autonomy for all government 
dental services. The latter part of this 
section was interpreted to mean “admin- 
istrative autonomy” for all government 
dental services. 

5. In considering the report of the Ref- 
erence Committee on Military Affairs, 
the House rejected two recommenda- 
tions. They were: that the Council on 
Legislation immediately prepare legisla- 
tion which would achieve “complete 
autonomy” for the Army Dental Corps; 
and that the Council on Legislation pros- 
ecute such legislation “vigorously” and 
issue reports of its progress every three 
months in THE JOURNAL. 

It was on this point that the reference 
committees on legislation and military 
affairs differed and the final action was 
modified to create the policy of calling 
for “parity of administration” of the 
Dental Corps with the Medical Corps. 

A resolution of the Committee on 
Military Affairs to establish a permanent 
Dental Advisory Board to the Secretary 
of Defense was passed by the House. This 
resolution also contained a formula for 
appointing personnel of the Board and 
recommended that chiefs of the dental 
services of the Army, Navy and Air Force 
and three civilian dentists be included. 
It was then recommended that the mem- 
bership of the new Council on Federal 
Government Dental Corps shall consist 
of members who are not in the employ 
of the Federal government. At least three 
members of the Council shall be veterans. 


6. The Reference Committee on Den- 
tal Therapeutics recommended that the 
Bureau of Chemistry employ another 
full-time chemist when funds were avail- 
able and that a moderate expansion of 
therapeutic investigation and educational 
programs be authorized as soon as pos- 
sible. Both recommendations were ap- 
proved. 
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7. Requirements for the training of 
dental laboratory technicians were sub- 
mitted by the Council on Dental Educa- 
tion and approved by the House of Dele- 
gates. 

The Dental Society of the State of 
New York submitted a resolution em- 
bodying two recommendations. The first 
recommendation stated that dentists 
should receive all supplemental educa- 
tion from professional sources. This was 
approved by the House. 

The second portion of the resolution 
dealt with a “growing tendency” for den- 
tal manufacturers and dealers to foster 
and sponsor courses in dental technics 
and disseminate such information in com- 
mercial publications. By House action 
this matter was referred to the Council on 
Dental Laboratory and Trade Relations. 

8. Recommendations of the Reference 
Committee on Dental Economics called 
for funds to carry out such projects as 
a long-range statistical survey which 
would be valuable to other agencies of 
the A.D.A. The matter was referred to 
the Board of Trustees. 


g. The report of the Board of Trustees 
on nominations to standing and advisory 
committees of the A.D.A. was approved 
with the exception of the reappointment 
of Dr. Carl O. Flagstad, of Minneapolis, 
to the Council on Legislation. He was 
placed on the list by Board action when 
the name of Dr. William R. Alstadt, of 
Little Rock, Ark., was withdrawn. 

The councils and standing and special 
committees in the Association have been 
streamlined. The newly appointed mem- 
bers are: 

Council on Constitution and Bylaws, 
Percy T. Phillips of New York, Max 
Ernst of Minnesota, C. E. Peterson of 
Connecticut, D. C. MacEwan of Wash- 
ington and J. D. O’Farrell of Texas. 

Council on Dental Education, W. N. 
Hodgkin of Virginia, Wilbert Jackson 
of North Carolina, T. M. Barlow of 
Washington, J. B. Robinson of Mary- 
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land, Bert L. Hooper of Nebraska, R. W. 
McNulty of Illinois, R. O. Elam of Ten- 
hessee, J. R. Blayney of Illinois and 
Frank J. Houghton of New Jersey. 

Council on Dental Museum and Reg- 
istry, Henry A. Swanson of the District of 
Columbia, B. O. A. Thomas of Wash- 
ington, J. K. Young of California, Paul 
Boyle of Pennsylvania and G. Van Huy- 
sen of Indiana. 

Council on Dental Research, R. H. 
Volland of Iowa, C. B. Hall of the 
District of Columbia, J. L. Appleton 
of Pennsylvania, M. D. Huff of Georgia 
and M. K. Hine of Indiana. 

Council on Dental Health, Harry Wil- 
lits of Pennsylvania, I. D. Beebe of Con- 
necticut, Hugo Kulstad of California, 
Leo J. Schoeny of Louisiana, L. T. Hunt 
of Nebraska, Kenneth A. Easlick of 
Michigan, Walter A. Wilson of New Jer- 
sey, Leon R. Kramer of Kansas and 
Lloyd H. Dodd of Illinois. 

Council on Dental Therapeutics, T. J. 
Hill of Ohio, F. D. Ostrander of Michi- 
gan, Harry Lyons of Virginia, Lester W. 
Burket of Pennsylvania and H. T. 
Knighton of Missouri. 

Council on Dental Trade and Labora- 
tory Relations, F. W. Herbine of Pennsyl- 
vania, E. M. Eaton of Iowa, S. G. Stand- 
ard of New York, A. James of California 
and H. W. Mason of Indiana. 

Council on Federal Government Den- 
tal Corps, W. S. Moyes of Utah, F. 
Reichmann of Oklahoma, C. Metz of 
New York, J. S. Voyles of Missouri and 
R. H. Friedrich of New Jersey. 

Council on History, G. S. Nevens of 
Maine, L. W. Johnston of Colorado, O. 
N. Burgess of Kentucky, C. Stebner of 
Wyoming and W. G. Adair of Ohio. 

Council on Insurance, Paul Zillmann 


of New York, L. D. Cleek of West Vir- 


ginia, J. P. Justin of Wisconsin, A. D. 
Weakley of the District of Columbia and 
Fred Richmond of Kansas. 

Council on International Relations, 
Stanley Tylman of Illinois, Paul Jesserich 
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of Michigan, A. Jackson of Pennsylvania, 
D. J. Aubertine of California and P. E. 
Jones of North Carolina. 

Council on Journalism, C. Wilkie of 
New York, J. Jones of Kentucky, C. 
McKivergan of Rhode Island, Walter 
Hyde of Minnesota and G. W. Matthews 
of Alabama. 

Council..on Legislation, H. Gale of 
New York, B. R. Kurtz of California, 
T. J. McDermott of Ohio, M. P. Eaton 
of Pennsylvania and Carl O. Flagstad 
of Minnesota. 

Council on Membership, J. Mahoney 
of Illinois, F. W. Leonard of Nebraska, 
F. J. Martin of Wisconsin, J. I. Todd of 
Florida and H. C. Jarvis of Ohio. 

Council on Relief, L. H. Jacob of 
Illinois, J. S. Qwens of New Jersey, T. R. 
Cullen of New York, J. R. Mitchell of 
Georgia and M. C. Hansen of Wisconsin. 

Council on Scientific Session, R. G. 
Kesel of Illinois, C. H. Patton of Pennsyl- 
vania, W. A. Garrett of Georgia, C. W. 
Olsen of Washington and R. W. Frost of 
Missouri. 

Judicial Council, E. G. Sloman of Cali- 
fornia, R. L. Heinze of New York, J. J. 
Clarke of New Mexico, R. G. Keyworth 
of Minnesota and H. O. Lineberger of 
North Carolina. 

National Board of Dental Examiners, 
R. J. Wells of Illinois, Harvey Pool of 
Iowa and C. E. Matteson of Arizona. 

Council on Hospital Dental Service, 
S. P. Mallett of Massachusetts, R. A. 
Sand of North Dakota, H. Archer of 
Pennsylvania, E. C. Dobbs of Maryland 
and T. A. Hardgrove of Wisconsin. 

Advisory Committee to the Bureau of 
Library and Indexing Service, E. E. Hav- 
erstick of Missouri, T. D. Speidel of 
Minnesota, J. E. Gurley of California, 
G. M. Anderson of Maryland and R. E. 
Sargent of New Hampshire. 

Advisory Committee to Bureau of Eco- 
nomic Research and Statistics, L. M. 
FitzGerald of Iowa, Harry Strusser of 
New York, M. E. Peters of Massachu- 
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setts, J. Zielinski of Illinois and H. E. 
King of Nebraska. 

Advisory Committee to Bureau of 
Public Information, C. H. Jamieson of 
Michigan, H. M. Willits of Iowa, J. Keith 
of Illinois, J. R. Wallace of Massachusetts 
and W. L. Barnum of Oregon. 

Advisory Committee to Bureau of 
Chemistry, F. D. Ostrander of Michigan, 
P. C. Kitchin of Ohio, Harry Lyons of 
Virginia, Philip Jay of Michigan and 
J. F. Volker of Massachusetts. 

10. Definitions of the term “author- 
ized representatives of the American 
Dental Association” were outlined by the 
Reference Committee on Public Health 
in a report on a resolution introduced by 
the Minnesota State Dental Association. 

It was stated in the report that persons 
appointed by the president of the A.D.A. 
in conference with the secretary and per- 
haps the councils of the A.D.A. would 
be authorized representatives in any 
public health program for dental re- 
search, dental health education or den- 
tal care at the national level. As for such 
programs on the state level, it also was 
recommended and approved that a sim- 
ilar method of appointment be employed 
by state societies. 

11. All six of the recommendations of 
the Reference Committee on Reports of 
Officers were adopted by the House. The 
first measure instructed the A.D.A. to 
continue to direct “every sensible effort” 
toward securing laws relative to the 
armed forces that will provide dentistry 
with its own administration, responsible 
only to the commanding officer. 

Other recommendations included such 
directives as securing full cooperation be- 
tween the Veterans Administration and 
the A.D.A.; expressing appreciation to 
the United States Public Health Service 
for the decision to provide a separate 
building for the National Institute of 
Dental Research; securing a solution to 
the problems confronting oral surgery 
and conducting ‘a comprehensive long- 
range study of dental problems and prac- 
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tice similar to those being conducted by 
other professions. The report of Dr. Har- 
old Hillenbrand, secretary of the A.D.A., 
was approved and the Reference Com- 
mittee urged every delegate to read 
President Washburn’s address to the gen- 
eral session. 

12. A report of the Reference Commit- 
tee on Sections and Section Work recom- 
mended that endodontia affiliate with 
the section on operative dentistry. This 
was approved. 

13. The Reference Committee on Mili- 
tary Affairs recommended that members 
in the armed forces during wartime 
should not be subject to dues. The House 
approved this recommendation which 
will be acted on next year as an amend- 
ment to the revised bylaws. 


A round-table conference for 
Round 
Table dental society administra- 

tors will be held at the central 
office of the American Dental Association 
November 15-19. 

Invitations have been sent to all state 

societies with a tentative outline of mat- 
ters to be discussed. Included in the 
agenda are such subjects as annual ses- 
sions, public relations from both the pub- 
lic agencies and dental health education 
standpoints, national and state legisla- 
tion, membership classifications and an 
administration summary. 
The need for adminis- 
trative autonomy in the 
Army Dental Corps was 
reiterated by Dr. H. B. Washburn, presi- 
dent of the American Dental Association, 
during the 89th annual session held in 
Chicago. 

As was pointed out at a recent meeting 
between representatives of the Army and 
the A.D.A., parity of administration be- 
tween the Dental and Medical Corps is 
essential if adequate dental care is to be 
provided for members of the Army. (See 
the synopsis of delegates’ actions for de- 
tails on the official A.D.A. stand.) 
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ASSOCIATED DENTAL GROUPS MEET 


in Connection with A.D.A. Session 


a A number of associated den- 
Associated) societies met and elected 
Groups new officers in the three days 
preceding the eighty-ninth annual session of 
the American Dental Association. 

State Conference. —Dr. Walter T. McFall, of 
Asheville, N. C., was elected to succeed Dr. 
H. K. Willits, of Reading, Pa., as president of 
the St-te Officers Conference of the American 
Dentat Association and Dr. M. E. Ralston, of 
Pomona, Calif., was elected vice-president. A 
total of 53 state and regional dental societies 
are included in the Conference membership. 

Oral Surgeons. —At the thirtieth annual meet- 
ing of the American Society of Oral Surgeons 
Dr. James R. Cameron, of Philadelphia, was 
elected president. Other new officers are Drs. 


* Berto A. Olson, Hollywood, Calif., president- 


elect, and Horace L. Cartee, Miami, vice- 
president. Dr. Harry Bear, of Richmond, Va., 
was re-elected secretary and Dr. D. C. Mc- 
Rimmon, of Ft. Worth, Texas, was made a 
member of the executive council. Dr. Vernor 
H. Eman, of Grand Rapids, Mich., is retiring 
president. 

Periodontists. —The American Academy of Peri- 
odontology, meeting for the thirty-second time, 
elected Dr. Edward L. Ball, of Cincinnati, 
president to succeed Dr. Raymond E. Johnson, 
of St. Paul. Other officers elected are: Drs. 
Dickson G. Bell, of San Francisco, vice-presi 
dent; Clarke E. Chamberlain, of Peoria, Iil., 
secretary and Dr. C. W. Marriott, of Cleve- 
land, treasurer. 

Prosthodontists—Dr. Wilfrid Terrell, of Pasa- 
dena, Calif., was installed as president of the 
American Denture Society at its annual meet- 
ing. He succeeds Dr. Louis S. Block, of Louis- 
ville, Ky. Dr. Harold L. Harris, of Denver, was 
reelected secretary-treasurer for the twentieth 
consecutive year. Other members taking office 
are: Drs. John W. Geller, of Indianapolis, 
president-elect; John R. Wallace, of Winches- 
ter, Mass., vice-president; Chester Perry, De- 
troit, new member of the executive council. 
Examiners, —The American Association of Den- 
tal Examiners elected Dr. James J. Vaughn, of 
Nashville, Tenn., as president, at t**ir annual 


meeting. Vice-presidents elected are: Drs. J. J. 
Clarke, New Mexico; Philip L. Schwartz, New 
Jersey and John M. Hughes, Virginia. Dr. 
Carl Bumstead, Nebraska, was elected secre- 
tary. 

Public Health.—Dental adviser to the ‘United 
States Children’s Bureau, Dr. John T. Fulton, 
of Washington, D.C., was elected president of 
the American Association of Public Health 
Dentists at that organization’s annual meeting. 
He succeeds Dr. Frank P. Bertram, of Okla- 
homa City, Okla. Dr. Robert A. Downs, of 
Denver, was named president-elect and will 
take office in 1949. Officers re-elected are: 
Drs. Carl L. Sebelius, of Nashville, Tenn., 
secretary; Harry B. Millhoff, of Columbus, 
Ohio, treasurer and Frank C. Cady, of New 
York, editor. 

The dental section of the -American Pub- 
lic Health Association, in announcing plans 
for its annual convention to be held Novem- 
ber 9 to 11 at Boston, lists twelve papers 
covering the field of public health dentistry 
including one by Dr. Allen O. Gruebbel, 
secretary of the American Dental Associa- 
tion’s council on dental health. The section’s 
business meeting is scheduled for the morning 
of November 10. 

Restoration.—The American Academy of Res- 
torative Dentistry elected Dr. E. Bruce Clark, 
of Pittsburgh, as president to succeed Dr. W. 
S. Tucker, of New Orleans. Drs. Lester F. 
Bryant and Kenneth A. Bignell, both of Chi- 
cago, were elected vice-president and secretary 
respectively. New members of the executive 
council are: Drs. James J. Vaughn, of Nash- 
ville, Tenn., and E. E. Bailey, of Denver. 
American College. —The American College of 
Dentists, an honorary organization, conferred 
fellowships on 154 candidates from throughout 
the country and elected Dr. Earl W. Swine- 
hart, of Baltimore, as president to succeed Dr. 
L. R. Main, of St. Louis. Other officers elected 
are: Drs. P. V. McParland, of -Pittsburgh, 
vice-president; Otto Brandhorst, of St. Louis, 
secretary; Harold S. Smith, of Chicago, treas- 
urer, and William J. Gies, of New York, his- 
torian. 
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Dental societies throughout the 
Dental world focused their attention on 
Societies Chicago during September for the 
eighty-ninth annual session of the American 
Dental Association at which some 150 essay- 
ists and 200 clinicians presented the latest in- 
formation on dental research and practice. 

State and regional society officers from some 
53 organizations met just prior to the A.D.A.’s 
convention to discuss problems of administra- 
tion and to hear reports on the national 
Association’s activities. An open forum on how 
the A.D.A. can be of greater service to the 
state dental societies was a highlight of the 
program. 

Correspondence 
from the field during 
the month included 
announcement by the 
Iowa State Dental 
Society of a full-time 
secretary. Dr. Harry 
I. Wilson, secretary 
of the North Central 
District from 1940 
through 1943, was 
named to the posi- 
tion and has head- 
quarters at 639 In- 

H. |. Wilson surance Exchange 
Building, Des Moines, Iowa. He was elected 
president of the district society in 1944. 


Southern Californio.—The Southern California 
State Dental Association announced that it 
had enlisted the services of its committee on 
history and those of Mr. Walter E. Hopmans 
to prepare a history of dentistry in that por- 
tion of the state. Members of the committee 
assisting Mr. Hopmans are Drs. Charles Alter, 
Arthur Lufkin and Albert C. Vieille. 

At present the history is 385 typewritten 

pages long and contains 16 illustrations spread 
through 14 chapters beginning with a descrip- 
tion of the shamos, or medicine men, of pre- 
Columbian California Indians and concluding 
with a detailed account of the growth and 
development of the Southern California State 
Dental Association and its six component so- 
Cieties. 
Arkansas, —Dr. B. C. Alstadt, of Ft. Smith, has 
announced his resignation as secretary of the 
Southeastern District Dental Society and re- 
ports that Dr. E. C. Lally, of McGehee, is 
now acting secretary. ~ 
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Hawaii.—The forty-sixth annual meeting of 
the Hawaii Territorial Dental Society is sched- 
uled for October 28 to 31, at Lihue, Kauai, 
T.H., according to Dr. John H. Dawe, of 
Honolulu, secretary. 

Dr. R. C. Dalgleish, Thirteenth District 

trustee of the American Dental Association 
and director of the state dental health divi- 
sion of Utah, will address the House of Dele- 
gates and the General Assembly, according 
to the announcement. Another feature of the 
meeting will be a poster contest with a cash 
award offered for the poster best illustrating 
the phases of dental health and preventive 
dentistry. 
Dental Medicine. —The American Academy of 
Dental Medicine will hold its annual mid- 
winter meeting December 5 at the Hotel 
Pennsylvania in New York, according to Dr. 
William M. Greenhut, national secretary. Ad- 
ditional information may be secured by writ- 
ing him at 124 East Eighty-fourth St., New 
York 28. 


Undergraduate and _post- 
graduate dental students 
whose memberships in the 
American Dental Association expired on 
October 1 are being given an opportunity 
to extend those memberships until Jan- 
uary I, 1950 by joining the Association 
between now and January 1, 1949. 

The student membership for which 
dues are $3 a year has been extended to 
cover students who go directly into post- 
graduate studies from dental school. This 
category includes interns and residents 
not previously covered. Arrangements to 
renew memberships under the newly 
authorized plan may be made through 
all dental schools. 

Student members receive THE JOUR- 
NAL, may attend any scientific sessions 
of the Association and are entitled to all 
other membership privileges except vot- 
ing. The new membership arrangement 
was made possible through the adoption 
by the Association of a new constitution 
and bylaws at the 89th annual session. 
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News of Dentistry 


The appointment of Dr. 
J. Roy Doty as director 
of the American Dental 
Association’s Bureau of Chemistry was 
announced at the 89th annual session. 
This move permits former director Dr. 
Donald A. Wallace, who also is secretary 
of the Council on Dental Therapeutics, 
to devote his full time to the Council. 

Dr. Doty has served the Association 
since 1943, first as associate chemist in 
the Bureau and later as senior chemist. 
He brings a background of teaching and 
research in the fields of chemistry and 
physiology to his new assignment. 

In 1927, Dr. Doty received his B.S. 
from Monmouth College and his Ph.D. 
in chemistry from the University of IIli- 
nois in 1933, having served as instructor 
of analytical chemistry at Monmouth 
from 1928 to 1930. He later joined the 
staff of Louisiana State University school 
of medicine as assistant professor of phys- 
iology where he remained until 1943. 

Dr. Doty has published research find- 
ings in many scientific journals including 
Analytical Chemistry, the Journal of Bio- 
logical Chemistry, and the American 
Journal of Physiology. He is a member 
of the American Association of Biological 
Chemists and the American Chemical 


Society. 


New Film 
on Amalgam 


Dr. J. R. Doty 
Named Director 


A new 15-minute mo- 
tion picture in color, en- 
titled “Dental Amalgam 
—Failure Caused by Moisture Contami- 
nation,” has just been released by the 
National Bureau of Standards in Wash- 
ington, D. C. 

The film, of the 16 mm. variety, stresses 
the clinical significance of the physical 
and chemical properties of dental mate- 
rials and the proper technics involved 
in their use and is the result of research 
carried on cooperatively by the Bureau 
and the Research Commission of the 
American Dental Association. 
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In asking for the loan or purchase of 
the film, the Bureau states, you should 
apply at least 30 days before you plan 
to show it. Additional information is 
available from the Office of Scientific 
Publications, National Bureau of Stand- 
ards, Washington 25, D. C. 


Appointment of county dental 
need health officers to aid the dental 

profession to solve community 
health problems has been proposed by 
Dr. Leon R. Kramer, director of the 
Kansas State Board of Health division 
of dental hygiene. 

“In counties in which there are county 
health units and public health dental 
clinics, the directors of the clinics could 
carry out dental functions as an integral 
part of the county health program,” Dr. 
Kramer said. “In areas having no perma- 
nent clinics or health units, a dentist who 
is interested in child and community 
health might well serve as the dental offi- 
cer.” 


Supply Firm Appoints.—Dr. Russell W. 
Tench, of New York, has been appointed 
director of the educational department 
of the Dentists Supply Co. of New York. 

An alumnus of the University of Buf- 
falo school of dentistry, Class of 1909, 
Dr. Tench belongs to the Academy of 
Restorative Dentistry and the National 
Society of Denture Prosthetists. 


War Supplies.;~—Disposition of all remain- 
ing war surplus dental equipment and 
supplies will be speeded up between now 
and the first of the year, according to a 
War Assets Administration report re- 
leased recently in Washington, D. C. 

Administrator Jess Larson recently 
told his regional administrators to com- 
plete disposal of their surplus personal 
property inventories by the end of 1948 
and put their houses in order to go out 
of business by February 28, 1949. 
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A Portable Amalgamator. By Walter 
Spivack, D.D.S., Philadelphia. 

Any dentist with laboratory facilities can 
construct an uncomplicated mechanical amal- 
gamator by following the directions given here. 
In use, this instrument is attached to the 
straight handpiece. Its action is based on-the 
principle of the eccentric wheel. 

Although the design may be modified and 
different materials used according to the in- 
genuity of the dentist, the following sugges- 
tions are offered as a basis. The materials used 
in the construction of the instrument de- 
scribed were: 

(I) a sheet of aluminum approximately 9 
cm. by 15 cm. and of 3% mm. thickness, 

(2) 4 dwt. casting silver, 


(3) a handpiece mandrel (of type having 
an enlarged collar), and an additional screw, 

(4) a supply of no. 0 gelatin capsules. 

From the sheet of aluminum, piece 1 was cut 
by the pattern shown in Figure 1, left. The 
lower and lateral arms were bent upward and 
inward respectively, as shown in the illustra- 
tions, to house a closed no. 0 gelatin capsule. 

From the silver a wheel was cast, 21 mm. in 
diameter and 1 mm. thick, with a knob 7 mm. 
from the center. The knob was constructed so 
as to allow the fork of piece 1 to pass freely 
under it. Through the center of the wheel a 
hole was drilled to allow the passage of a man- 
drel screw, and was countersunk so that the 
head face of the screw was flush with the surface 
of the wheel. 


Fig. 1.—Portable amalgamator. Left: Piece 1. Center: Front view. Right: Rear view 
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Cases and Comments 


Fig. 2.—Side view of portable amalgamator 


From another piece of aluminum a casting 
was made of the body of the instrument. 
Through the vertical arm of the L-shaped 
casting a hole was drilled to accommodate the 
mandrel with its enlarged collar (Fig. 2). The 
enlarged portion of the mandrel will prevent 
its backward movement after assembly. 

In the lower horizontal arm of the casting a 
hole was drilled of diameter slightly smaller 
than that of a mandrel screw, so that the screw 
acted as thread cutter as it was inserted in the 
aluminum. A washer, also cut from the sheet 
aluminum, was fitted under the head of this 
screw. 

To operate the amalgamator, the mandrel is 
fastened in a handpiece and a no. 0 gelatin 
capsule containing the proper proportion of al- 
loy and mercury is snapped into the holder. 
With the palm over the handpiece, the body 


of the amalgamator is grasped with thumb 


and forefinger and the motor is operated at 
second speed for approximately fifteen seconds. 
—5901 Woodcrest Avenue. 


Removal of Accidentally Displaced Lower 
Third Molar, By Larry E. Hill, D.D.S., 
Chicago. 

A woman, aged 31 years, had been operated 
on in another city three weeks previously for 
the removal of an impacted lower left third 
molar. The operator had forced the entire tooth 
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through the lingual plate and the patient re- 
ported that he had worked two hours in an at- 
tempt to recover it. 

Trismus and infection developed and the 
patient was in the hospital for two weeks under 
sulfonamide and penicillin medication. A phy- 
sician had lanced through the floor of the 
mouth, and, the patient said, “removed quanti- 
ties of pus.” At the end of two weeks she was 
discharged from the hospital and was referred, 
by a friend, to this office. 


Examination 

Some trismus was still present but tempera- 
ture and pulse were normal. The tooth could 
be paipated through the neck under the angle 
of the jaw. Figure I shows the tooth as revealed 
by the extraoral roentgenogram. Figure 2 shows 
the relation of the tooth to the lingual bony 
plate, so far back it was difficult to show it in 
the occlusal film without throwing it far out 
of position. There was slight paresthesia of the 
left tip of the tongue. 


Operation 
Under local anesthesia an incision was made 
lingually of the third molar socket, and by 
means of blunt dissection the tooth was con- 
tacted readily. By pressure externally, under 
the angle of the jaw, the floor of the mouth and 
the tooth were elevated so that it was. possible 


Fig. 1.—Third molar at the angle of the jaw. 
It was forced through the lingual plate in 
attempt to remove it ; 
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Fig. 2.—Occlusal view of third molar which 
was forced through the lingual plate 


to engage the under surface of the tooth with 
a long curved curet and bring it up to the 
opening where it could be grasped and lifted 
out. A small iodoform wick was placed in the 
line of incision after closing with one suture. 


Postoperative Course 

The gauze wick was removed after forty-eight 
hours and healing was uneventful. The patient 
returned home after four days and reported by 
letter that the trismus disappeared after ten 
days and the paresthesia of the tongue persisted 
for four more weeks after operation. —25 East 
Washington Street. 


Sublingual Calculi. By A. L. Rehfield, 
D.D.S., M.S., Detroit. 

A white married woman, 27 years old, was 
referred to this office on March 26, 1947, for ex- 
amination and treatment regarding stones in a 
sublingual salivary gland. 

She stated that three years before, just pre- 
vious to the birth of her first child, she had 
difficulty with the gland on the left side of the 
floor of the mouth. The duct was probed un- 
successfully at that time and she was told that 
she would have to wait until it increased in size. 
When this occurred the duct was incised and 
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the condition caused no further discomfort ex- 
cept for an occasional swelling, which seemed 
to subside spontaneously. 

For the last six months the patient had had 
more difficulty with the lesion. She was preg- 
nant again and had been taking calcium lactate 
as she did during the first pregnancy. She 
thought that the calcium lactate might have 
caused the stones to increase in size. 

The patient noted that there was considerable 
pain when eating and that it slowly passed away 


. after eating. She said that pus had been dis- 


charging from under her tongue for the past 
four months and that her breath had been foul. 


Examination 


The general physical examination was essen- 
tially negative except for a distinct swelling in 
the left side of the floor of the mouth. The 
gums and oral mucous membranes were nor- 
mal and the teeth were in a good state of repair. 

The area of swelling was about 114 cm. in 
diameter and was in the region of the first molar 
midway between the median raphe of the ton- 
gue and the lingual aspect of the mandible. 
The mass was firm and freely movable,and could 
be compressed against the body of the mandible. 
No extraoral swelling was noted and there was 
no purulent discharge from the duct of the 
gland. 

Roentgenograms revealed a foreign body of 
irregular shape lying in the region of the left 


Calculi in a sublingual salivary gland 
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sublingual gland or in the duct (see illustra- 
tion). This body measured about 14 cm. in 
diameter. 


Operation 


The floor of the mouth was anesthetized on 
the left side with procaine hydrochloride 2 per 
cent. With black silk sutures inserted deep in 
the tissue posterior and anterior to the stone, 
the position of the calculi was more or less fixed. 
Then by sharp dissection an incision was made 
through the mucous membrane over the area of 
greatest tumescence. By blunt dissection the 
calculi were reached, the capsule of the sublin- 
gual gland was incised and two stones were re- 
moved. One was much smaller than the other. 
There was considerable caseous material present 
with the calculi. 

Sutures of black silk were placed in such a way 
that edges of the mucous membrane were held 
deep in the wound, in order to establish a new 
tract for the salivary secretions. 

The duct was partially obliterated as a result 
of previous surgical intervention in an attempt 
to remove the calculi. 


Postoperative Course 


The patient’s postoperative course was un- 
eventful, and on the fourth day after operation 
all sutures were removed except those deep in 
the wound. After a week the deep sutures were 
remeved and the wound had healed so as to 
permit the free flow of the secretions. 

The patient was instructed to have a roent- 
genogram made after six months to check for 
recurrence of formation of calculi.—1401 David 
Whitney Building. 


Regeneration of Bone After Removal of 
Impacted Teeth: Report of a Case. 
By Earle C. Rice, D.D.S., Philadelphia. 

This case is presented because it seems to be 
fairly unusual and because it illustrates beau- 
tifully how nature repairs the surgeon’s de- 
struction. 

A patient who thought herself edentulous 
had been wearing full upper and lower den- 
tures with satisfaction for at least ten years. 
Then, without apparent reason, the right sub- 
maxillary gland became sore and swollen. 

A roentgenogram of the molar region of the 


Left: Three teeth impacted in mandible. 
Right: Same portion of mandible six months 
later 


right side of the mandible revealed three im- 
pacted teeth. 

Under block anesthesia the teeth were re- 
moved. Extreme care was exercised in order to 
preserve a maximum amount of the cortical 
bone. It was a long and tedious procedure (an 
hour and forty minutes) but the result shown 
in the roentgenogram made six months later 
compensates sufficiently for the effort.—Medical 
Arts Building, Sixteenth and Walnut Streets. 


Impacted Permanent Bicuspid. By Samuel 
Traunstein, D.D.S., Brooklyn. 

On October 28, 1946, routine roentgenographic 
examination of a girl, age 10 years 10 months, 
showed a normal dentition except that the 
lower left permanent second bicuspid was mal- 
posed within the alveolar bone. It was lying 
horizontally with the crown toward the roots 
of the first permanent molar. 


Observation 


Roentgenograms made January 7, 1947 (see 
figure, upper left) and April 8, 1947 showed no 
appreciable change in the position of the bi- 
cuspid and no resorption of the roots of the 
deciduous molar. By the latter date all decidu- 
ous teeth except the lower left second molar 
had been exfoliated and their permanent suc- 
cessors were erupting normally. Surgical inter- 
vention was decided on in an attempt to facili- 
tate the eruption of the impacted tooth, as it 
seemed unlikely to erupt otherwise. 


Operation 


Under procaine anesthesia the lower left sec- 
ond deciduous molar was extracted June. 21, 
1947. With a surgical bur the bulk of cancellous 
bone overlying the bicuspid was removed, the 
final stage of bone removal being carried out 
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with ¢ es. Extreme care was taken not to 
on the underlying tooth or the lamina 
dura of the adjacent teeth (see figure, upper 
right). The resulting crater was closed with 


surgical zinc oxide paste. 
Postoperative Course 


Visual examination showed the two root 
apexes of the extracted deciduous molar to be 
rounded and smooth, with no evidence of re- 
sorption. The patient experienced little post- 
operative discomfort. On the sixth postoperative 
day the plug of surgical paste was lost spon- 
taneously, exposing normal granulation tissue. 
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A later roentgenogram (see figure, lower left) 
gave evidence of a decided change in the posi- 
tion of the developing bicuspid, with the indi- 
cation that it would erupt through the channel 
created surgically. At this time the crater was 
still present and fully epithelialized. 

Further roentgenograms were made on De- 
cember 4, 1947 and March 3, 1948. The later 
picture showed the bicuspid erupted to the 
occlusal level (see figure, lower right). How- 
ever, the tooth was rotated about 60 degrees 
distally. 

It must be emphasized that surgical interven- 
tion was carried out at or near the time of nor- 
mal eruption.—1281 Forty-Ninth Street. 


Impacted permanent second bicuspid. Upper left: January 7, 1947. Upper right: Immediately after 
operation, June 21,1947. Lower left: Bicuspid moving from horizontal position, September 6, 1947. 
Lower right: March 3, 1948 
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The 1947 Year Book of Dentistry. Edited by 
Lester Cahn, D.D.S.; George W. Wilson, D.D.S.; 
Carl W. Waldron, M.D., D.D.S.; Stanley D. 
Tylman, D.D.S., M.S.; George R. Moore, D.D5., 
MS. Consulting editor, Howard C. Miller, 
D.DS., LL.D. 704 pages, with 515 illustrations. 
Index. Price $3.75. Chicago: The Year Book 
Publishers, Inc., 1948. 

There can be no question as to the value of 
digests. Even the best informed person will 
benefit by reviewing the literature by such 
means. The only considerations are whether a 
particular volume represents a discriminating 
selection of literature, with the pertinent facts 
of each article presented in a satisfactory man- 
ner and the subject matter grouped so that it 
may be located readily. 

In general the Year Books of Dentistry con- 
tain a good selection of literature arranged in a 
fairly satisfactory manner. One could wish, 
however, that in this volume all of the articles 
on dental caries, for instance, were grouped 
either in the section on “Operative Dentistry” 
or in the section on “Oral Pathology and Oral 
Medicine,” and were not separated with some 
articles in one and some in the other section. 
This division of similar material is noticeable 
throughout the book. It is realized that to 
eliminate this drawback would present certain 
difficulties. 

Though the Year Book includes a wide selec- 
tion of articles on timely subjects, the complete 
lack of mention of the work of R. G. Kesel of the 
University of Illinois, whose studies of caries 
control were of particular interest this past 
year, seems unfortunate. 

The index to the Year Book is better than 
many indexes but it still leaves much to be de- 
sired. Try, for instance, to find something on 
Tweed’s basic principles. Though an article 
discussing them is included in the volume, it is 
hard to locate in the index. Other articles like- 
wise are difficult to find. The suggestion is made 
that a more complete index be provided in 
future volumes. 

The title abbreviations of some of the journals 
cited cannot be identified readily. On page 323 
the abbreviation Rev. odont. is used. Several 
foreign journals could have this abbreviation. 
To those who live outside of the United States 


the reference on page 489 to the J. O. State D. A. 
might also be confusing, as it undoubtedly 
would be assumed that O. stood for a word 
beginning with “odont” instead of Ohio. A key 
to the journal abbreviations would be helpful 
or else the abbreviations might well be am- 
plified. 

A timely and comprehensive article by Lester 
R. Cahn entitled “Signs and Symptoms of Intra- 
oral Cancer” precedes the digests.—Josephine 
P. Hunt. 


The Ivory Cross Expedition. Compiled and edited 
by D. F. Veldkamp, Tandarts. 164 pages, with 
135 illustrations. Price 16.50 Dutch guilders. 
Published by the Ivory Cross Committee, 1947. 
Available at the Dental-Depot A. M. Disselkoen, 
Willemsparkweg 46, Amsterdam. 

This book reviews the unique dental refresher 
course held in Holland in the summer.of 1946 
for the benefit of dentists from the Netherlands 
and other European countries. Thanks to the 
initiative of L. Herbert Loeb of Cambridge, 
Mass., preparations for this expedition had been 
made during the war with the cooperation of 
the Netherlands Government and J. L. T. Ap- 
pleton, dean of the Thomas W. Evans Museum 
and Dental Institute School of Dentistry, Uni- 
versity of Pennsylvania. 

As there has always been in Holland a keen 
interest in American scientific research, and 
particularly in the development of dental 
science, the course was received very favorably 
and with a great deal of appreciation. It is not 
surprising that our colleagues in Holland re- 
ceived a comprehensive picture of the develop- 
ment of American dentistry from 1940 to 1946 
when one is familiar with the lecturers: John 
Burkhardt, Jr., Edward C. Dobbs, LeRoy M. 
Ennis, Ferdinand G. Neurohr, E. ‘H. Smith, 
Vincent R. Trapozzano, Lester W. Burket and 
Karl W. Knapp. 

The first part of the book is composed of 
short reviews and statements written in English 
by the lecturers. The second part, by Dr. Veld- 
kamp, is a summary in Dutch of each course, 
with the exception of oral medicine which is 
written in English in order to enable Dr. 
Burket to analyze the review. 

Dr. Veldkamp has done an excellent job in 
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bringing out the highlights of each course. His 
style of writing is concise, clear and simple, 
and the illustrations by B. Jager help the 
reader to visualize the details. 

Although the book was intended primarily 
for those who participated in the Ivory Cross 
Expedition, it provides a permanent record of 
the way in which a dental scientific expedition 
from the United States helped to rebuild and 
restore dental science in Holland and Europe. 

This course has been of special value to den- 
tistry in Holland, and it adds another chapter 
to the excellent relations between the dental 
professions of America and the Netherlands.— 
C. F. A. Moorrees. 


. Complete Dentures. By Merrill G. Swenson, 
D.D.S. Second edition. 726 pages, with 882 
illustrations, 10 in color. Index. Price $12.50. 
St. Louis: C. V. Mosby Company. 

Although this work is not a complete en- 
cyclopedia on denture prosthesis, it is a valuable 
reference work for the serious student of this 
branch of dentistry. It is unusually well written 
and well illustrated, and the photography is 
exceptional. 

The book describes various technics of pro- 
cedure in‘ all the important steps of denture 
making, which accounts for its length. As could 
be expected in such a,work, many of the tech- 
nics described and instruments illustrated have 
not been widely accepted by prosthetists as 
practical, and probably never will be. Nonethe- 
less, the reader is given an opportunity to 
choose those which suit his needs. 

The opening chapter covering “Diagnosis, 
Treatment Planning, and Patient Instruction” 
is very good. The second chapter, ‘““Anatomy 
and Physiology in Relation to Denture Con- 
struction,” provides an excellent review of these 
subjects. The chapter which deals with the 
fundamental principles involved in denture 
prosthesis shows that the author has the knowl- 
edge and understanding necessary to teach his 
subject. 

Here and there the book could be improved 
by minor revisions. References are made to 
“straightening of the mandible” and “bending 
of the neck of the condyle.” Another statement 
reads, ‘“The angle of the mandible is frequently 
made more obtuse by the early loss of the 
posterior teeth.” This is an old concept. An 
optical illusion makes the angle appear to be 
more obtuse when the alveolar bone has: dis- 
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appeared after the loss of the teeth. Brody at 
the University of Illinois has shown in recent 
years that the angle at the ramus does not 
change, nor does the bone bend throughout life. 

The first paragraph of chapter 3, “Underlying 
Principles and Fundamentals of Impression 
Making,” is exceptionally good. It should be 
read and digested by every dentist. 

Twenty pages are allotted to the chapter on 
“Vertical Dimension.” It is an_ interesting 
chapter on an important subject and describes 
a number of methods of arriving at an accept- 
able vertical opening. The importance of pre- 
extraction records is stressed, and methods are 
described for utilizing profile roentgenograms, 
profile photographs, contoured wire for making 
profile records, plaster casts of teeth in occlu- 
sion, acrylic face masks and facial measure- 
ments. 

Your reviewer takes the liberty to interpose 
that most dentists unfortunately keep no records 
at all of the patient’s profile. Furthermore, no 
method described in this text is accurate within 
2 or 3 mm. because of the great changes which 
eventually take place in the soft tissues. There- 
fore I recommend that the dentist at least record 
in millimeters the amount of the upper incisors 
that show when the lips are parted and in 
repose. If these teeth do not show, at least 214 
to 3 mm. should be allowed in the bite rims 
and provided for in the finished dentures as 
freeway or rest space. 

Mote than thirty pages are devoted to de- 
scribing and illustrating methods of securing 
centric and protrusive relations of the jaws. As 
a reference work this chapter will be valuable 
to the student, but the reader should guard 
against becoming confused by the great variety 
of methods shown. A simple set of central bear- 
ing plates, such as the Hight-Hanau, used in 
combination with the small Densply pin-point 
tracer, is simple to handle and all that is needed 
to obtain a good Gothic arch tracing. 

Dr. Swenson says that the pin-point tracing 
with central bearing point may be inadequate 
in some few cases; for instance, where the tissue 
is much softer on one side of the ridge than on 
the other. However, this can be overcome by 
using the tracing in combination with soft wax 
or, better, compound. 

For making lateral check-bites when anatomic 
teeth are to be used, the Bollard or Stansbery 
devices are more practical than the others illus- 
trated. There never is any excuse for using the 
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Hickok bite strap which is described in this 
chapter. 

I am in complete agreement with the author 
that phonetic tests are of no value in establish- 
ing vertical dimension or the arrangement of the 
teeth, as the patient cannot be expected to 
speak properly with a strange apparatus in the 
mouth. Other methods should be used to ac- 
complish these steps, and when these are han- 
dled properly the speech problem takes care of 
itself. 

In the preface to the second edition Dr. Swen- 
son states that as acrylic resin has practically 
supplanted vulcanite in denture work, the 
chapter on vulcanite is omitted. However, no 
chapter on acrylic resin and its handling is in- 
serted in its place. The book contains much 
material of far less importance. 

An article taken from the U. S, Naval Medical 
Bulletin makes a comparison of compression 
and injection molding with which I am in com- 
plete agreement. The whole interesting subject 
of the origin, coloring, behavior and processing 
of acrylic resins is, however, left practically un- 
touched except for a third of a page. The 
temperatures, curing and cooling time pre- 
scribed here are all wrong, and would produce 
disastrous results if followed. Mention is made 
of the danger of tearing tin foil while making 
the trial closures, whereas the tin foil never 
should be applied to the cast until after the 
trial closures have been made. This page illus 
trates the mishandling that acrylic resin received 
when it first was introduced in the late 1930's. 

On the whole, however, this book is so good 
that every dentist who makes dentures not only 
should read it, but also should study it—W. J. 
Pryor. 


‘ Radio Manual. By Oral Hygiene Committee of 


Greater New York. 320 pages. Price $4. New 
York: Oral Hygiene Committee of Greater New 
York, 1947. 

Prepared and published by a dental society 
committee that has arranged more than nine 
hundred broadcasts since 1928, this manual rep- 
tesents the experiences of the longest continuing 
dental health broadcasting program known to 
the reviewer. 

The contents of this Radio Manual include 
fifty broadcasts on a variety of dental topics: the 
American Dental Association, dental caries, 
children’s dentistry, mouth hygiene, diseases of 
the mouth prosthetic dentistry, orthodontics 
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and other dental subjects of interest to the 
public. Parts 2 and 3 present material useful 
to dental society committees contemplating a 
radio broadcasting program of information on 
dental health. 

Among the scripts given verbatim in this book 
are those of talks by single speakers, interviews 
between two or more persons, and question and 
answer dialogues. For the most part, the radio 
talks were written by authorities who offered 
reliable information. Unfortunately, in a few 
instances unscientific advice was given by the 
speakers. Statements such as the following, made 
by a few of the program participants, must be 
considered unsubstantiated by accepted re- 
search: 

‘“‘Where the mother has poor teeth, the diet is 
supplemented . . . with additions of calcium- 
phosphorus tablets.” 

“No other point in the program of dental 
caries and malnutrition is so important as a 
liberal use of milk.” 

“Disturbances of the emotions may produce 
decay of teeth.” 

In part 2 the reader will find an exhaustive 
yet brief discourse on radio broadcasting of in- 
formation on oral health. Cogent thoughts are 
given on the place, variety and management of 
broadcasting projects for dental health educa- 
tion. Particularly useful will be the methods 
which are suggested for criticizing and improv- 
ing radio programs conducted by dental so- 
cieties.—J. M. Wisan. 


Clinical Dental Roentgenology: Technic and In- 
terpretation. By John Oppie McCall, D.DS., 
and Samuel Stanley Wald, D.D.S. Second 
edition. 343 pages, with 415 illustrations. 
Index. Price $6.75. Philadelphia: W. B. 
Saunders Company, 1947. 

The authors are to be congratulated on their 
efforts to present to the profession a compre- 
hensive volume on dental roentgenology. There 
are many new illustrations and additions to 
the text. 

In the extraoral technic described for man- 
dibular roentgenography, the patient holds the 
cassette. In the reviewer’s opinion, this prac- 
tice is unwise as it is difficult to control the 
movement between patient and cassette under 
these conditions. However, the general make- 
up and the wealth of information in this book 
overbalance any slight technical fallacies.— 
Leroy M. Ennis. 
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Physician's Handbook. By John Warkentin, 
Ph.D., M.D., and Jack D. Lange, M.S., M.D. 
Fourth Edition. 282 pages. Index. Price $1.50. 
Chicago: University Medical Publishers, 
1946. 

As the title would indicate, this book has 
been designed to summarize a great deal of 
medical information concerning diagnostic 


and treatment procedures. Such a book may 
be expected to be more useful as a basis for 
review than as a primary source of informa- 
tion. Although it may be very helpful to the 
medical intern, it seems to offer relatively lit- 
tle of practical value to workers in the field 
of dentistry —J. R. Doty. 


Dentistry for Children. By John Charles Brauer, 
D.D.S., M.Sc.; L. B. Higley, D.D.S.; Maury 
Massler, D.D.S., M.S., and Isaac Schour, 
D.D.S., Ph.D., D.Sc. Second edition. 417 
pages, with 263 illustrations. Index. Philadel- 
phia: The Blakiston Company, 1947. 

According to one prominent teacher of 
pedodontics, most textbooks of dentistry are 
“tomes in which dead knowledge is buried.” 
This statement has some basis, for a critical 
survey of the textbooks used by many of our 
teachers of dentistry will reveal statements 
of opinions expressed or implied as being 
facts, many of them completely inaccurate in 
the light of recent research or accurately com- 
piled statistical evidence. 

Dentistry for Children seems to be an ex- 
ception. Preciseness and attention to detail 
and to the authenticity of statements are ev- 
erywhere evident in the book, and it is well 
supported by a bibliography at the end of each 
chapter. In addition, it is interesting, well 
written and highly readable. 

In the first chapter, data on dental caries 
in children presents evidence that dentistry 
for children is an essential part of the den- 
tist’s obligation to his fellow men, and that 
the discharge of this obligation can contrib- 
ute to the welfare of patient, parent and 
dentist. 

The many types of child behavior prob- 
lems which must be met by the general prac- 
titioner are discussed in Chapter 2, together 
with common sense suggestions for the han- 
dling of parents and patients whose psycho- 
logic development has not been optimum from 
the dentist’s point of view. 

The chapter titied “Development of the 
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Teeth—Normal and Abnormal” will serve as 
an up-to-date reading assignment for either 
student or dentist. The illustrations and ta- 
bles are excellent. Besides discussions of nor- 
mal and abnormal dentition, there are short 
observations on such occurrences as difficult 
eruption and bruxism. 

The primary teeth are discussed from the 
morphologic and histologic point of view in 
Chapter 4, and comments on laboratory find- 
ings furnish explanations of phenomena seen 
in the mouths of child patients. 

“Preventive Orthodontics” is an excellent 
compendium of facts on the growth and de- 
velopment of the head and jaws. Causes of 
defective formation are discussed, and sug- 
gestions are given for the prevention and 
correction of harmful habits. Several simple 
appliances for space maintenance and the 
correction of locked permanent anterior teeth 
are described. 

Chapter 6 presents an authoritative sum- 
mary of the latest theories and findings in 
regard to the causes of dental caries, together 
with information on current methods of caries 
prevention and control. 

To round out Part I, there is a review of 
common mouth lesions and infections with 
suggested treatments, and a discussion of the 
relation of nutrition and oral disease. The 
effects of the endocrine glands on jaw and 
tooth development are discussed rather 
minutely, with laboratory and clinical fea- 
tures well illustrated. 

Part II embraces the technical procedures 
in pedodontics. A comprehensive chart and 
record is illustrated and advocated for every 
patient. Although it is agreed that all the 
information suggested by these records would 
be desirable, it is doubtful if many pedo- 
dontists, much less general practitioners, will 
feel inclined to follow the procedure in their 
own office. For special projects, however, 
where more information is essential, the de- 
tailed examination is well described. 

The chapter “Operative Dentistry for 
Children” emphasizes cavity preparations for 
the more common types of restorations, to- 
gether with discussions of cavity linings, matri- 
ces, and amalgam and cast inlay restorative 
materials. 

The average reader will be repaid well for 
his time and careful consideration of the 
chapter on “Pulp and Root Canal Therapy 
in Primary and Young Permanent Teeth,” for 
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it is a comprehensive, readable and prac- 
tical treatise on the subject. Pulp and root 
canal treatment are advocated in selected 
cases, and may be successful more than 75 
per cent of the time, but the practitioner is 
warned that parents should be fully prepared 
for the failure of the process. 

Space maintenance and the treatment of 
fractured anterior teeth receive detailed at- 
tention in chapters 15 and 16, with a dis- 
cussion of the needs and indications for the 
insertion of space maintainers of several de- 
signs. The chapter on fractured anterior teeth 
could have been improved by a dissertation 
on the modified acrylic shoulderless jacket 
crown, in addition to the less esthetic restora- 
tions described. 

“Oral Surgery for Children,” the final 
chapter, presents such topics as “Special Con- 
siderations in Oral Surgery for Children,” 
“Child Management” and ‘“Anesthetics.”— 
Alfred E. Seyler. 


Leitfaden zur Diagnose der Mund- und Zahn- 
krankheiten (A Guide for the Diagnosis of Oral 
Diseases). By Rudolf Jeanneret, D.M.D., 
D.D.S. 114 pages. Index. Price $2.25. Berne, 
Switzerland: Paul Haupt, 1947. 

This unusual book gives the practicing 
dentist clear guidance in the diagnosis of dis- 
eases with oral manifestations. In the preface 
the author points out that pathologic proc- 
esses in the oral region may be (1) oral 
manifestations of general or organic diseases, 
(2) local pathologic changes caused by dis- 
eases entering the body through the mouth or 
(3) primary diseases of the maxilla, mandible 
or oral cavity. 

Often the dentist is the first person to see 
the beginning stages of diseases such as ma- 
lignant tumors, syphilis and blood disorders. 
The early recognition of such conditions is 
extremely important for a favorable prog- 
nosis, and local symptomatic therapy may 
waste precious time and actually do more 
harm than good. 

Most existing books on the subject stress 
histopathologic rather than clinical symp- 
toms. Jeanneret, without intending to re- 
place the standard textbooks of oral pathology, 
approaches the subject in a new manner. His 
main concern is to train the eye and thoughts 
of the dentist to recognize and correlate 
Macroscopic symptoms, and to this end he 
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purposely omits the discussion of micro- 
scopic characteristics. 

The whole book is written in outline form. 
The first chapters discuss separately each 
part of the oral region; for example, the lips, 
the tongue and the jawbone. For each part 
the possible pathologic changes are described 
and differential diagnostic features are dis- 
cussed. In addition there are tables giving the 
differential diagnosis for symptom complexes, 
such as those of pulpitis or stomatitis. The 
next chapters outline the oral manifestations 
of different groups of systemic diseases, such 
as diseases of the blood and vascular system 
and specific infectious diseases. The final chap- 
ters comprise a review of tumors, lymph 
gland reactions and disturbances in saliva 
production. A table of incubation periods also 
is included. 

The book is a valuable manual because of 
its brief but complete form and its systematic 
organization. It will be a welcome help to the 
practicing dentist who does not have the 
time or opportunity to consult big textbooks. 
Physicians also should be very pleased to own 
such a guide to oral diseases. 

An English translation is in preparation.— 
Rudolf W. Messerli. 


Successful Dental Practice. By J. Lewis Blass, 
D.D.S., Ph.G., and Irvin Tulkin, D.D.S. 221 
pages, with 42 illustrations. Cloth. Price $6. 
Philadelphia: J. B. Lippincott Company, 


1947. 

Untiring effort and a great deal of time 
undoubtedly have gone into the preparation 
of this book. The authors have presented co- 
gent and well-thought-out principles and pro- 
cedures which can be of great assistance to 
the reader. 

Although this book is intended particularly 
for practitioners of dentistry, much of its 
matter will apply to the practice of medicine. 
In both professions, technical ability is recog- 
nized as the foremost reason for success, but 
a host of other factors influence each particu- 
lar practice. The solutions to various problems 
which this book offers are based on the ex- 
perience of successful practitioners. 

The book is divided into five parts. Part 1, 
“Patient Relations,” presents attitudes and 
procedures helpful in securing effective rela- 
tions with patients. Receiving the patient, edu- 
cating the patient during the examination, 
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and planning and presenting the diagnosis, 
outline of treatment, fees and terms are dis- 
cussed in detail. 

Particularly interesting and instructive is 
the portrayal of conversational technics for 
meeting the problems of the patient in the 
initial interview. These problems pertain prin- 
cipally to fees, fear of pain, prejudices, mis- 
conceptions or ignorance. 

The vast importance of creating and main- 
taining the confidence of the patient is em- 
phasized throughout the chapter. 

“Office Management”’ is the title of Part 2. 
The authors present a comprehensive study 
of fee arrangements, bank loans, credit and 
collections, office responsibilities, secretary’s 
duties, records, practice control and corre- 
spondence. Emphasis is placed on retaining 
the patient’s good will. 

Part 3 covers “Insurance and Legal Con- 
siderations and Personal and Psychologic Con- 
siderations.” This section, in the reviewer's 
opinion, is the most valuable par: of the book. 
The observations quoted from Charles H. 
Kendall on the “value of psychology to the 
dentist both in handling his patients and in 
knowing himself” and the material furnished 
by Isabelle Beaumont on the “Management 
of the Neurotic Patient” are well worth the 
price of the book. 

Part 4 is devoted to “Business Considera- 
tions,” and the recent graduate will find val- 
uable information about various types of prac- 
tice as well as adequate listings of practice 
locations. Problems of practice and practice 
growth are covered thoroughly, and conclusive 
answers are given to forty-three questions con- 
cerning patient relations. 

The book concludes with an “Atlas for 
Patient Education.” The publishers are to be 
commended for the beautiful and distinct il- 
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lustrations which assiduously conform to the 
text. 

It is impossible in a brief review to supply 
an adequate idea of the importance of this 
book. Successful Dental Practice is character- 
ized by truth and dignity, and it is unquali- 
fiedily recommended as a major contribution 
to the betterment of mankind.—Lloyd H. 
Dodd. 


Textbook of Human Physiology. By William F. 
Hamilton, Ph.D. 504 pages, and 121 illustra- 
tions. Index. Price $6. Philadelphia: F. A. 
Davis Company, 1947. 

This book was written expressly for 
medical students, with the intention of pre- 
senting in the simplest possible manner the 
general principles of human physiology. 

The simplification of this extremely com- 
plex field is carried out along a general plan 
of omission, the most serious omission being 
that of a large amount of important factual 
material which is necessary for the complete 
understanding of human physiology. 

Other omissions, less serious, are discus- 
sions of abstruse or unsolved physiologic 
problems, an account of the personalities in- 
volved in the advances of physiology and a 
bibliography. The exclusion of these is per- 
haps justifiable in view of the stated purpose 
of the book. 

It is the opinion of the reviewer that this 
textbook because of nonuniform oversimpli- 
fication and condensation by omission would 
not be suitable as a textbook for medical 
students. 

As a textbook for dental students or as a 
reference book for dentists, it appears to have 
no advantage over the textbooks now in use. 
—Raymond C. Ingraham. 
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Bone Abscess From Human Bite: Report of a 
Case. A. T. Andreasen. Brit. J. Surg. 34:41], 
April 1947. 

The case recorded is of interest as an in- 
stance of a bone abscess arising on the hand 
as the result of a human bite. The author 
asserts that the literature has not revealed a 
report of a similar case. 

The article can be reviewed most effectively 
by means of the author’s summary: 

1. A case of human bite which healed easily 
followed by a superficial abscess and later still 
by a bone abscess is reported. 

2. Both abscesses were infected by hemolytic 
staphylococci and fusiform bacilli. 

§. Surgical approach to the second meta- 
carpal shaft from the dorsum through the space 
between the first interosseous and the tendon 
fascial compartment is described. 

4. The differentiation of a deep layer to the 
superficial fascia is described and the confusion 
it may cause with the true deep fascia is noted. 

5. The usefulness of an arrangement for 
taking radiographs during operations is noted 
and an easy method described. 

6. The use of a shaped wooden block for 
steadying the hand is described. 

7. Emphasis is laid upon rehabilitation after 
hand infections and injuries. 

Of most importance to the dentist is the 
reminder that a human bite may have danger- 
ous sequelae.—Hyman Goldberg. 


Methods of Removing Fluorides From Water. 
F. j. Maier. Am. J. Pub. Health 37:1559, De- 
cember 1947. 

There are more than a million persons in 
500 communities using water which contains 
fluorides in excess of 1.5 parts per million. 
Since the consumption of water containing more 
than 1.5 ppm results in dental fluorosis, the 
removal of excessive amounts of fluorine is of 
some importance to the dental health of the 
community. 

The author discusses various methods of 
fluoride removal. The most promising make 
use of either the fluoride exchange properties 
of apatites (as constituents of bone) , the prin- 
ciple of ion exchange, or the sorptive properties 
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of aluminum compounds. No community has 
as yet removed excessive fluorides from its water 
and subsequently measured the results in terms 
of a reduction in the incidence of fluorosis.— 
George W. Burnett. 


Standards of Dental Care in Public Health Pro- 
grams for Children. Norman F. Gerrie, Am. J. 
Pub. Health 37:1317, October 1947. 

This article is concerned with dental activities 
of state public health programs. Dental health 
education has been one of the chief features of 
state dental programs, but use of fluorine as a 
caries preventive measure is gaining favor at the 
present time. 

The author discusses at some length optimal 
dental service for. various age groups and con- 
cludes that minimal dental services should in- 
clude: (1) examination and diagnosis, (2) 
prophylaxis, (3) application of preventive 
measures, (4) restoration of carious or injured 
teeth, (5) pulp treatment, (6) treatment of 
gingivitis and mouth infections, (7) extractions 
and (8) treatment of developmental anomalies 
of the mouth.—George W. Burnett. 


The Role of Dentistry in General Medicine and 
Surgery. H. Stobie. Brit. D. J. 83:249, Decem- 
ber 19, 1947. 

The author outlines the role that dentistry 
as a specialty has played in the field of general 
medicine and surgery in England and the 
place it occupies today as an integral part of 
the healing art. 

There always has been a demand by den- 
tists for a more scientific and humane approach 
to the treatment of dental disease. As a result 
of experience gained from World War II, the 
provision of hospital beds was urged not only 
for recovery from operations, but also for the 
observation and treatment of oral disease. 
Study of a patient before and after dental 
treatment laid the foundation for skillful tech- 
nics employed by the dental profession today. 
Improvements in anesthesia have advancéd 
the comfort and safety of the patient and the 
operating convenience of the dentist. 

Developments which have _ served to 
strengthen the interdependency of medicine 
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and dentistry are the discovery of a correlation 
between oral sepsis and systemic disease, and 
the recognition of oral manifestations of gen- 
eral pathologic processes. Dental craftsmanship 
is accepted in the field of maxillofacial service, 
and oral surgeons are appointed as specialists 
on the staffs of hospitals. 

However, the authority which medical offi- 
cers frequently have over dental officers can- 
not be considered satisfactory since, in many 
cases, purely dental matters are presented by 
medical colleagues having little knowledge of 
dental matters. 

The newly created Chair of Dental Medicine 
at the University of London should help stim- 
ulate dentists who are interested in this field 
and may encourage some to pursue a medical 
degree. Dr. Stobie believes that there is a sig- 
nificant trend in the profession toward an in- 
terest in the medical aspects of dentistry and 
in obtaining medical as well as dental quali- 
fications.—James Springer. 
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Titles marked with an asterisk are reviewed 
below. 


The Editor's Viewpoint.—123. 
*in Vitro Studies of Sodium Bicarbonate in Rela- 
tion to Certain Factors Concerned With Dental 
Caries. Robert J. Bruckner, Western Reserve 
University.—128. 

*The Role of Oxalates on the Incidence and Ex- 
tent of Dental Caries in the Cotton Rat (Sig- 
modon Hispidus Hispidus). S. R. Howell, C. A. 
Schlack, B. L. Taylor and V. J. Berzinskas, Naval 
Medical Research Institute, Bethesda, Md.— 
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G. E. Braunschneider, H. R. Hunt and C. A. 
Hoppert, Michigan State College.—154. 
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interproximal Cavity Site. J. E. Gilda and H. J. V. 
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H. Eggers Lura, St. Elisabeth’s Hospital, Hol- 
baek, Denmark.—169. 
A Dental Examination Record Form for Statistical 
Machine Tabulation. Henry Klein and Morton 
Kramer, United States Public Health Service.— 
170. 
*Weather Conditions Affecting Patients’ Reac- 
tions to Local Anesthetics. Allison G. James, 
Beverly Hills, Calif.—i75. 
The Relation Between Length of Mandible and 
Certain Characteristics of Skull and Teeth. G. A. 
Montelius, University of Minnesota.—187. 
*The Abrasiveness of Dentifrices as Measured 
on the Cervical Areas of Extracted Teeth. Paul 
C. Kitchin and Hamilton B. G. Robinson, 
Ohio State University.—195. 
*Acute Vitamin C Deficiency and the Periodontal 
Tissues. II. The Effect of Acute Vitamin C De- 
ficiency Upon the Response of the Periodontal 
Tissues of the Guinea Pig to Artificially Induced 
Inflammation. Irving Glickman, Tufts College 
Dental School.—201. 
*Penicillin-lmpregnated Dental Points: A Clinical 
and Laboratory Report. Maurice Buchbinder and 
Benjamin S. Schwartz, New York.—211. 
*A Perfusion Apparatus. James M. Stewart and 
Robert E. Moyers, State University of Iowa.— 
220. 
International Association for Dental Research, 
Scientific Proceedings of the Philadelphia Section, 
December 15, 1947, and March 12, 1948, Com- 
piled by S. Leonard Rosenthal, Editor, Phila- 
delphia Section.—222. 
Proceedings of the University of Michigan School 
of Public Health and School of Dentistry Inservice 
Training Course for the Evaluation of Dental Caries 
Control Technics, September 8 through 13, 1947. 
—223. 
*Prophylaxis, Toothbrushing, and Home Care 
of the Mouth as Caries Control Measures. 
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*The Degradation of Sugars in the Mouth and 
the Use of Chewing Gum and Vitamin K in the 
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*The Use of Penicillin in Dental Caries Control. 
Thomas J. Hill, Western Reserve University. 
—259. 

*An Evaluation of the Effectiveness as Caries 
Control Measures of Ingested Fluorides in Wa- 
ter, Food, Bone Flour, and Proprietary Prepara- 
tions. Francis A. Arnold, Jr., National Insti- 
tute of Health, Bethesda, Md.—267. 


In Vitro Studies of Sodium Bicarbonate in Rela- 
tion to Certain Factors Concerned with Dental 
Caries. Robert J. Bruckner. 

Because the empiric use of sodium bicarbon- 
ate as a dentifrice warrants an investigation of 
this substance in relation to dental caries, the 
following in vitro studies were made. 

Diffusion of sodium 
bacterial plaques was studied by dialyzing so- 
dium bicarbonate solutions through sheets of 
cellophane on which artificially produced bac- 
terial plaques had been deposited. The de- 
position of plaques was accomplished by im- 
mersing the cellophane sheets in saliva, changed 
daily, for a period of three weeks. The findings 
indicate that plaques inhibit but do not prevent 
the passage of sodium bicarbonate across the 
dialyzing membrane. 

The effects of sodium bicarbonate on acid 
production and growth of Lactobacillus acido- 
philus, in culture, broth and on agar plates, 
respectively, were studied. 
compared with those obtained when other alka- 
line reagents of similar concentration were test- 
ed. Determinations of pH after incubation of 
the media indicate that sodium bicarbonate in- 
hibits the growth and acid production of I 
acidophilus in vitro. 


bicarbonate through 


The results were 


The Role of Oxalates on the Incidence and Extent 
of Dental Caries in the Cotton Rat (Sigmodon 
Hispidus Hispidus). S. R. Howell, C. A. Schlack, 
B. L. Taylor and V. J. Berzinskas. 

Sixty-six weanling cotton rats were placed on 
a sugar caries-producing synthetic diet, and po- 
tassium oxalate in varying concentrations was 
added to the drinking water of selected groups. 
Litter mates served as controls on a comparable 
diet without oxalates. At the end of the four- 
teen week experimental period necessary to pro- 
duce the desired degree of dental caries, all rats 
were killed and their teeth examined for in- 
cidence and extent of carious lesions. 

Statistical analysis of the results ruled out any 
effect of.oxalates on either the incidence or ex- 
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tent of carious lesions. Cellulose added to the 
diet of one group of rats did not influence the 
caries picture but was found essential to pre- 
vent hair-ball formation and mortality incident 
thereto. 


Sodium Fluoride Reagent Concentration and Pow- 
dered Enamel Solubility. Joseph C. Muhler and 
Grant Van Huysen. 

Experimental evidence secured by use of 
powdered dental enamel indicates that a 2 
per cent solution of sodium fluoride is the most 
effective concentration to use in reducing en- 
amel solubility. The best pH at this concen- 
tration is 4.5. Additional evidence showed that 
a buffered solution of sodium fluoride is more 
effective than an unbuffered solution at any 
given concentration. 


A Medium for the Differentiation of Strongly 
Acidogenic From Weakly Acidogenic Organisms 
of Human Saliva. G. N. Davies, G. L. Slack and 
E. B. Tilden. 

A procedure is described by which colonies 
of strongly acidogenic bacteria can be dis- 
tinguished from weakly acidogenic or non-acido- 
genic organisms by their ability to dissolve a 
suspension of dibasic calcium phosphate incor- 
porated in a well buffered nonselective culture 
medium. The acidogenic capacity of the organ- 
isms is proportional to the size of the zone of 
clearing of the phosphate, and the colonies are 
readily counted by gross observation of the 
plates 


The Influence of Age in the Development of Den- 
tal Caries in the Rat (Rattus Norvegicus). G. E. 
Braunschneider, H. R. Hunt and C. A. Hoppert. 

A total of 178 rats from Hunt and Hoppert’s 
genetically susceptible strain were placed on 
the “coarse” (caries-accelerating) Hoppert diet 
at 35 days, 100 days, and 150 days of age. The 
35-day group (control) developed caries 29.3 + 
1.0 days after the change; the 100-day group at 
57.6 + 4.2 days, and the 150-day group at 42.8 
+ 5.4 days. A fourth group of 15 additional 
rats, left on the “fine” (caries-retarding) ration 
exceeded the control group by 23.0 + 7.4 days 
in resistance to decay. A new variation of the 
same diet, compounded with rice flour in place 
of ground rice, prevented the development of 
caries before the ages of 100 or 150 days in 94 
per cent of the animals tested. These facts 
clearly indicate the potency of environmental 


a. | 
f 
- 
al 
c- 
d 
A. 
ed 
ul 
n, 
tal 
Je- 
tal 
ed 
ge 
cal 
nd 
nd 
h, 
on, 
on 
ila- 
ool 
ice 
ries 
147. 
are 
res. 
23. 
and 
the 
Fos- 
hes, 
trol 
sity 


differences between genetically similar animals 
in resistance to caries. , 

Two susceptible rats exhibited unexpected 
resistance to tooth decay when placed on the 
coarse ration at 150 days of age. Six animals 
showed extreme susceptibility to caries, so that 
they were unable to attain the age of 150 days 
on the rice flour mixture without developing 
caries. 


A Method for the Quantitative Estimation of In- 
terproximal Cavity Size. J. E. Gilda and H. J. V. 
Goldberg. 

A method was described for relating the vol- 
ume of an interproximal cavity to its area as 
measured on bite-wing roentgenograms. The 
equation, V = A 15 where V = volume and 
A = area, was descriptive of this relation in 
55 cavities. The method may have some appli- 
cation in the study of the rate of tooth dissolu- 
tion and in the clinical evaluation of dental 
caries. 


Weather Conditions Affecting Patients’ Reactions 
to Local Anesthetics. Allison G. James. 

During a period of twenty-four months local 
anesthetics were administered in 1,319 instances 
for cavity preparation in vital teeth. Incom- 
plete pulp anesthesia occurred fifty-six times 
and minor toxic manifestations were present 
nineteen times. All injections were made by 
the author with the same solution and without 
premedication. Incomplete anesthesia and toxic 
manifestations did not occur together. 

Records of the results were charted by 
months against weather data supplied by the 
United States Weather Bureau. Incomplete 
anesthesia occurred in association with tem- 
perature peaks; toxic reactions with drops in 
temperature. Barometric pressure, humidity, 
wind and temperature range had no dem- 
onstrable relation to anesthetic reactions. No 
difference in reaction was observed between 
men and women. Incomplete anesthesia oc- 
curred’ in 7.3 per cent of mandibular, 1.4 per 
cent of tuberosity and 2.2 per cent of sub- 
periosteal injections. Toxic manifestations were 
equal among the three types of injections. 

Acid linkage of anesthetic molecules is in- 
hibited by blood buffers. Temperature changes 
cause altered distribution of blood. The pre- 
ponderance of incomplete anesthesia in mandib- 
ular injections is accounted for by the rela- 
tively low vascularity of the area. With in- 
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creased distribution of blood to peripheral tis- 
sues, less buffer action is available in the nerve 
tissue itself. The areas of tuberosity and sub- 
periosteal injections are more vascular and 
allow greater modification of the solutions. 
Minor toxic reactions occurring equally in all 
three types of injections appear to result from 
an altered organic state, possibly a change in 
the oxidative balance. 


The Abrasiveness of Dentifrices as Measured on 
the Cervical Areas of Extracted Teeth. Paul C. 
Kitchin and Hamilton B. G. Robinson. 

A series of nine widely used commercial den- 
tifrices, ten experimental dentifrices, sodium 
chloride and sodium bicarbonate, and water 
were tested for abrasive action on the cervical 
areas of extracted teeth. The depth of abrasive 
cut per 100,000 cross-strokes ranged from 0.006 
mm. to 4.48 mm. 

With one exception, the commercial tooth 
powders tested were markedly more abrasive 
than were the commercial tooth pastes. The 
number of years which would be required for 
various dentifrices to cut half through a maxil- 
lary cuspid was computed on the basis of 
twenty-eight cross strokes a day. One commer- 
cial powder could be expected to accomplish 
this on an exposed root in 7.6 years whereas tap 
water could be used infinitely without appre- 
ciable wear. 


Acute Vitamin C Deficiency and the Periodontal 
Tissues. Il. The Effect of Acute Vitamin C De- 
ficiency Upon the Response of the Periodontal 
Tissues of the Guinea Pig to Artifically Induce 
Inflammation. Irving Glickman. 

The effect of acute vitamin C deficiency on 
the response of the periodontal tissues to ar- 
tificially induced inflammation was studied in 
a controlled experiment using twenty-five 
guinea pigs. Inflammation was induced by an 
application of a 10 per cent solution of silver 
nitrate in the gingival sulcus for thirty seconds 
in vitamin C-deficient and contro] animals. 

Acute vitamin C deficiency altered the re- 
sponse of the periodontal tissues so that the 
destructive effect of inflammation was accen- 
tuated. Whereas a well-formed barrier of col- 
lagen fibrils, fibrin and inflammatory cells sep- 
arated the artificially induced area of injury 
from the underlying bone in the control 
animals, no such barrier occurred in the vita- 
min C-deficient animals. 
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Conditions existing in the periodontal area 
in acute vitamin C deficiency which contribute 
to a subsequent exaggerated destructive effect 
of induced inflammation include: a tendency 
toward collagen degeneration and failure to 
form new collagen, osteoporosis of alveolar 
bone, and inability to produce well-formed 
bone matrix. 

Factors which follow the introduction of in- 
duced inflammation and contribute to the ex- 
aggerated destruction of the periodontal tissues 
in acute vitamin C deficiency include: inability 
to form a peripheral delimiting connective tis- 
sue barrier, reduction in inflammatory cells, 
diminished vascular response, and inhibition 
of fibroblast formation and differentiation to 
form osteoblasts. 


Penicillin-Impregnated Dental Points: A Clinical 
and Laboratory Report. Maurice Buchbinder 
and Benjamin S. Schwartz. 

Forty-four cases of infected reot canals were 
treated by means of cotton dental points im- 
pregnated with 3,000 units of crystalline peni- 
cillin G. On an average, 1.9 visits were needed 
to sterilize the canal with this medication, 
which is distinctly better than the best of the 
older drugs. 

The organisms from the canals were routine- 
ly studied aerobically and anaerobically with 
selective media and systematically tested for 
penicillin sensitivity. A small proportion was 
found to be penicillin-resistant. Most 
penicillin-sensitive with a wide range of specific 
sensitivity. 

Penicillin points were removed from the 
canals after varying intervals and tested for 
residual penicillin by means of their inhibitory 
effect on Staphylococcus aureus and also by 
direct assay. In some cases the penicillin was 
found to be active from three to nine days after 
sealing. Even canal fluid absorbed by neutral 
points was often markedly antiseptic. 


were 


A Perfusion Apparatus. James M. Stewart and 
Robert E. Moyers. 

While conducting studies in which the im- 
mediate fixation of the periodontal tissues was 
an objective, an apparatus was designed for the 
perfusion of the entire head of experimental 
animals. It provides satisfactory controlled per- 
fusion of localized regions. The apparatus can 
be constructed from materfals available in the 
ordinary laboratory. 
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Prophylaxis, Toothbrushing, and Home Care of 
the Mouth as Caries Control Measures. May - 
nard K. Hine. 

There is considerable evidence in the litera- 
ture that mechanical cleansing of teeth will 
reduce the numbers of bacteria in the mouth 
and on the teeth. Certainly frequent mecha- 
nical cleansing will reduce the volume of media 
that micro-organisms can utilize. 

However, it is apparent that the numbers of 
oral bacteria quickly return to a high level 
after mechanical cleansing, and that it is not 
possible to remove all oral bacteria by me- 
chanical procedures alone. This, coupled with 
the fact that the cleansing must be done thor- 
oughly and immediately after eating if it is to 
be effective, makes mechanical cleansing of 
teeth of limited value in dental caries control. 
More carefully controlled clinical research must 
be done to determine the effectiveness of me- 
chanical cleansing. 

Widespread mechanical cleansing of the 
teeth with detergent foods, a toothbrush, a non- 
medicated mouth rinse, can be recommended 
because of its esthetic value, beneficial effects 
on gingival tissues and possible interference 
with dental caries. Routine mechanical cleans- 
ing of the teeth alone cannot be expected to 
prevent Caries. 

Because there is no known way of removing 
mechanically all bacteria and food debris from 
the teeth for any length of time, mechanical 
cleansing of the teeth alone cannot be expected 
to prevent caries. 


The Degradation of Sugars in the Mouth and the 
Use of Chewing Gum and Vitamin K in the Con- 
trol of Dental Caries. Leonard S. Fosdick. 

The mechanism of acid formation by the 
degradation of fermentable sugars in the mouth 
with the subsequent production of dental caries 
is presented. On the basis of this mechanism 
the methods of caries control involving the use 
of enzyme inhibitors are discussed, 

Theoretic considerations indicate that pre- 
war chewing gum should increase caries activity 
in some persons, have no effect on others, and 
be beneficial to some, if not used in excess. Post- 
war gum, most of which contains calcium car- 
bonate, should be beneficial to many but under 
certain conditions may be harmful. 

Both theoretic considerations and actual ex- 
periments indicate that vitamin K may prove 
useful in controlling caries. More evidence is 
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needed before either chewing gum or vitamin 
K should be recommended to the general pub- 
lic as a control measure. 


The Use of Penicillin in Dental Caries Control. 
Thomas J. Hill. 

The use of penicillin in a dentifrice was ob- 
served to determine its effect on lactobacillus 
counts in the saliva of rats and humans. Dif- 
ferent strains of lactobacilli were found to 
possess different degrees of sensitivity to peni- 
cillin. 

In rats the lactobacillus counts and the in- 
cidence of dental caries were reduced when 3 
to 5 units of penicillin were added to each 
cubic centimeter of their water supply. In hu- 
man experimentation, lactobacillus counts were 
reduced when a dentifrice containing 100 units 
of penicillin per gram was used. The reduc- 
tion of lactobacillus counts was much more 


striking among dental students than among 
boys in an orphanage. 

This experiment is still in progress and the 
incidence of caries has not yet been deter- 
mined. 


The Journal of the American Dental Association 


An Evaluation of the Effectiveness as Caries Con- 
trol Measures of Ingested Fluorides in Water, 
Food, Bone Flour, and Proprietary Preparations. 
Francis A. Arnold, Jr. 

Data have been presented to show that chil- 
dren born and reared in communities using 
domestic water supplies containing fluorides 
have only about a third as many carious, filled 
or missing teeth as do children born and reared 
in communities using fluoride-free water sup- 
plies. 

The results of various studies indicate that 
the optimum concentration of fluorine is 
about I part per million. The evidence suggests 
that dental caries may be partially controlled 
either by the addition of the optimum amount 
of fluorine to domestic water supplies or by 
supplementing the diet of children with fluo- 
rides during the formative period of the teeth. 

Laboratory studies indicate that such pro- 
cedures will be effective, but at present water 
fluorination studies have not been in progress 
long enough to give us direct evidence in this 
regard. The results of studies made to date 
indicate that there would be no _ toxicologic 
hazard in using these caries control procedures. 
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LIST OF DENTAL OFFICERS 


SEPARATED FROM ARMY DENTAL CORPS 


rated from the Army Dental Corps 
does not include rank because such 
information is no longer furnished by the 
. Surgeon General’s Office. Publication 
will be given to other names as soon as 


|": following list of dental officers sepa- 


possible. 


Columbiana 


Los Angeles 
San Diego 
San Francisco 


Bridgeport 


Bellwood 
Chicago 
Chicago 
Chicago 
Chicago 
Heyworth 


South Bend 
Des Moines 
Wichita 
Louisville 
New Orleans 
Bangor 


Dorchester 
Newtonville 


Detroit 


Austin 
St. Cloud 
St. Paul 


Alabama 
Hunt, Ralph S., Jr. 


California 


Sosnov, Samuel M. 
Stansbury, Carl B. 
Olinger, Allen M., Jr 


Connecticut 
Spivack, Theodore D 


Iinois 


Sussman, George L 
Michels, Frank E. 
Nelson, Harvey G. 
Reuben, Paul 
Zisook, Harold 
Stewardson, Dale B 


Indiana 
Burke, Yale M 


lowa 


Neufeld, Edward S 


Kansas 


O’Donnell, John E. 


Kentucky 
Gernert, Edward B 


Louisiana 


Ferro, Edward R. 


Maine 
Stevens, Richard M 


Massachusetts 


Pansen, Irwin 

Muse, Robert J 
Michigan 

Berman, Milton 


Minnesota 

Swift, Harold J. 
Young, Frederic G. 
McAllister, Charles B 


Missouri 
Lexington Smith, William L 
St. Louis Kavadas, Daniel S. 
St. Louis Owen, Harvey L. 
St. Louis Stiegemeyer, Harold H. 
St. Louis Wood, Claude R. 

Nebraska 
Omaha Nasr, Fred G. 

New Jersey 

Newark Pannullo, Genesio N. 
Raritan Nimaroff, Milton M. 
Teaneck Nief, Stanley F. 

New York 
Albany Suckno, Harvey L. 
Astoria Abner, Forrest M. 
Bronx Nerfin, Burton 
Brooklyn Friedman, Morris 
Brooklyn Nitzberg, David 
Brooklyn Overston, Irving J. 
Brooklyn Spitzer, Irving H. 
Brooklyn Stanger, Henry 
Cazenovia Gage, Clauede E. 
Lackawanna Pantera, Eugene 
New York Morelli, Michael V. 


Williston Park Orgel, Victor M. 
North Carolina 


Charlotte Nisbet, Thomas G. 
Lincolnton Harrill, Charlie H. 
Ohio 
Akron Marcey, Michael S. 
Cleveland Rothkopf, William R. 
Niles Sullivan, Frank J. 
Oregon 
Portland Moschella, Philip J. 
Pennsylvania 
California Parkinson, Thomas H. 
Erie Narducci, Joseph J. 
Harrisburg Stauffer, Robert L. 
Jersey Shore Steck, John A. 
Luzerne Panetti, Stephen R. 
Millvale Nauhaus, Aaron B. 


Philadelphia Hamilton, John W. 
Philadelphia Lauria, Frederick W. 
Philadelphia Malkin, Louis 
Philadelphia Newman, Samuel C. 
Philadelphia Orr, Henry 
Philadelphia Subkis, Isadore S. 


Pittsburgh Miller, Walter L. 
Pittsburgh Mullen, James M. 
Pittsburgh Nicholson, Milton E. 


State College Nieman, Lester W. 
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Abbott, Arthur F., Gorham, Maine; died 
June 21; aged 82. 

Appleton, Arnold B., Merrick, N. ¥.; School 
of Dentistry, ’,aiversity of Pennsylvania, 1941 ; 
died in June; aged 30. 

Armbruster, Karl, Chicago; died June 17. 

Blair, Harold, Morehead, Ky.; School of 
Dentistry, University of Louisville, 1941; died 
June 30; aged 33. 

Blouin, Ivanhoe C., Philadelphia; died June 
30. 
Boyd, James E., Cincinnati; Ohio College 
of Dental Surgery, University of Cincinnati, 
1896; died June 17; aged 78. 

Brown, W. E., Benton Harbor, Mich.; died 
June 16. 

Cherryholmes, Charles C., Columbus, Ohio; 
Ohio College of Dental Surgery, University of 
Cincinnati, 1892; died June 8; aged 81. 

Coe, Burt E., Cleveland; College of Den- 
tistry, Ohio Medical University, 1901; died 
June 14; aged 70. 

Compton, James D., Germantown, 
died June 17; aged 82. 

Constantineau, George J., Lowell, Mass.; 
Tufts College Dental School, 1893; died in 
May. 

Crolius, William F., Philadelphia; Depart- 
ment of Dentistry, Medico-Chirurgical College 
of Philadelphia, 1908; died June 22; aged 73. 

Cornelius, Kelly B., Carrolton, Ky.; died 
June 30; aged 36. 

Donnelly, Joseph S., Salem, Mass.; died 
June 19. 

Duffy, James J., Chicago; Kansas City- 
Western Dental College, 1925; died June 25; 
aged 48. 

Feldmeyer, George T., Annapolis, Md. ; Bal- 
timore College of Dental Surgery of the Uni- 
versity of Maryland, 1888; died June 6. 

Fernald, Orrin E., Dover, N. H.; Tufts Col- 
lege Dental School, 1917; died June 14; aged 


Pa. ; 


Finch, Leigh L., New York; School of Den- 
tistry, Western Reserve University, 1899; died 
in June; aged 70. 

Hermann, Leo, Brooklyn; College of Den- 
tal and Oral Surgery, 1906; died June 29; 
aged 66. 

Holschbach, Charles S., St. Louis; died 
June 19; aged 69. 

Hupp, Edward T., Atlantic, Iowa; College 
of Dentistry, University of Iowa, 1910; died 
June 10; aged 62. 

Hurd, Rollin E., Hoquiam, Wash.; College 
of Dentistry, University of California, 1922; 
died April 6; aged 52. 
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Johnson, Leland R., Chicago; College of 
Dentistry, University of Iowa, 1919; died May 
29; aged 53. 

Kaiser, Fred J., St. Paul; College of Den- 
tistry, University of Minnesota, 1909; died 
March 16; aged 64. 

Kelly, John H., Cedar Rapids, Iowa; Col- 
lege of Dentistry, University of Iowa, 1910; 
died April 6. 

Klawuhn, Frederick S., Ridgway, Pa.; 
School of Dentistry, University of Pittsburgh, 
1908 ; died April 10; aged 69. 

Koehler, John J., Erie, Pa.; School of 
Dentistry, University of Pittsburgh, 1921; died 
March 25; aged 49. 

Kregeloh, Henry A., Glendale, N. Y.; The 
New York College of Dentistry, 1892; died 
June 20; aged 79. 

LaFayette, Harold F., Watertown, Mass.; 
Harvard University Dental School, 1917; died 
June 20; aged 50. 

Lee, Frank M., Buffalo; School of Den- 
tistry, University of Buffalo, 1899; died May 
23. 

Lodge, Henry, Santa Clara, Calif.; died 
January 17; aged 61. 

Lundy, William E., Memphis, Tenn.; Col- 
lege of Dentistry, University of Tennessee, 
1897; died May 6; aged 75. 

McAdoo, Frank G., Ashland, Ohio; School 
of Dentistry, Western Reserve University, 
1911; died May 19; aged 59. 

McDonald, Arthur J., Kansas City, Mo.; 
Washington University School of Dentistry, 
1886; died March 20; aged 87. 

McGruer, Earl, Madison, Wis.; Northwest- 
ern University Dental School, 1918; died 
May 31; aged 57. 

MacDonald, Arthur B., Kansas City, Mo.; 
Kansas City-Western Dental College, 1928; 
died April 25; aged 45. 

Magnuson, Frank A., St. Paul; Northwest- 
ern University Dental School, 1911; died 
May 29; aged 63. 

Mangold, Marson W., Newark, N. J.; Balti- 
more College of Dental Surgery of the Uni- 
versity of Maryland, 1909; died April 15; 
aged 64. 

Meguire, Charles W., Franklin, Ky.; School 
of Dentistry, Vanderbilt University, 1897; 
died May 30. 

Miller, Gus E., Jacksonville, Fla.; North- 
western University Dental School, 1901; died 
March 22; aged 70. 

Moeller, Edward A., Detroit; Department 
of Dental Surgery, Detroit College of Medi- 
cine, 1903; died May 2; aged 68. 
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Deaths 


Murlless, Frederic T., Jr., Hartford, Conn. ; 
New York Coliege of Dentistry, 1892; died 
March 11; aged 81. 

Nelson, G. Arthur, Wilmette, Ill.; Chicago 
College of Dental Surgery, 1910; died March 
25; aged 62. 

Neurohr, Ferdinand G., New York; School 
of Dentistry, University of Pennsylvania, 1916; 
died June 25; aged 54. 

O’Connell, Robert E., San Francisco; died 
April 6. 

O’Rourke, John T., Portsmouth, N. H.; 
Sckool of Dentistry, University of Louisville, 
1917; died June 3; aged 60. 

Park, Matthew, Jr., Philadelphia; School 
of Dentistry, University of Pennsylvania, 1917; 
died March 14; aged 52. 

Peacock, Hugh T., Seattle; died May 2; 
aged 44. 

Prime, James M., Omaha; died in May; 
aged 75. 

Ray, H. B., Tompkinsville, Ky.; School of 
Dentistry, Vanderbilt University, 1907; died 
June 17; aged 8o. 

Reid, William D., Memphis, Tenn.; died 
March 16; aged 86. 

Reiss, Fred, Louisville, Ky.; School of Den- 
tistry, Indiana University, 1889; died March 


9. 

Rowell, George E., Concord, N. H.; Phila- 
delphia Dental College, 1900; died March 
26; aged 72. 

Schindler, Arthur J., Monroe, Wis.; Chi- 
cago College of Dental Surgery, 1903; died 
June 9; aged 66. 

Seidel, Charles, Bryn Mawr, Pa.; Thomas 
W. Evans Museum and Dental Institute 
School of Dentistry, University of Pennsyl- 
vania, 1903; died May 23; aged 66. 

Shoemaker, Donald H., Pittsburgh; School 
of Dentistry, University of Pennsylvania, 1898; 
died June 8; aged 72. 

Simonek, Anna E., Cicero, Ill.; Chicago 
College of Dental Surgery, 1914; died March 
28; aged 73. 

Sleeth, Paul N., Pasadena, Calif.; School of 
Dentistry, University of Pittsburgh, 1909; died 
February 13; aged 63. 

Smiley, Hoyt P., Athens, Tenn.; College of 
Dentistry, University of Tennessee, 1909; died 
February 19. 

Smith, Mark C., Muncie, Ind.; Indiana 
Dental College, 1922; died March 11; aged 
66. 


J.A.D.A., Vol. 37, October 1948 .. . 499 


Smith, Rufus E., Jersey City, N. J.; New 
York College of Dentistry, 1901; died May 
1; aged 74. 

Stafford, William P., Toledo, Ohio; Depart- 
ment of Dental Surgery, Detroit College of 
Medicine, 1899; died April 22. 

Steacy, Walter E., New York; School of 
Dentistry, University of Buffalo, 1904; died 
March 12; aged 74. 

Straup, D. P., Whittier, Calif.; died Feb- 
ruary 27. 

Sturgis, William M., Marshall, Va.; Balti- 
more College of Dental Surgery, 1895; died 
April 29; aged 77. ‘ 

Swazey, Walter W., Springfield, Mass.; 
School of Dentistry, Temple University, 1904; 
died March 4; aged 68. 

Thomas, Rue A., Wichita, Kans.; died 
March 5; aged 73. : 

Turner, Thomas E., Oak Park, Ill. ; Chicago 
College of Dental Surgery, 1909; died April 
26; aged 63. 

Upton, Vern L., Hastings, Nebr.; College 
of Dentistry, University of Nebraska, 1922; 
died March 16; aged 49. 

Voge, Frank A., Portland, Ore.; School of 
Dentistry, North Pacific College of Oregon, 
1905; died June 6; aged 65. 

Wallace, Muriel R., San Diego, Calif.; died 
April 28; aged 32. 

Weisberger, Aaron, Hazleton, Pa.; New 
York College of Dentistry, 1924; died April 3. 

Wendel, Phillip J., Ottawa, Ill.; Chicago 
College of Dental Surgery, Dental Depart- 
ment of Loyola University, 1899; died May 
7; aged 76. 

Whittemore, Morse K., Cloquet, Minn.; 
College of Dentistry, University of Minnesota, 
1901; died March 16; aged 75. 

Williams, Samuel, St. Louis; School of Den- 
tistry, Washington University, 1897; died 
June 12; aged 80. 

Wilson, George Y., Santa Barbara, Calif. ; 
Dental School, Northwestern University, 1895 ; 
died in June. 

Wood, Russell D., Shreveport, La.; Kansas 
City Dental College, 1913; died April 2; aged 
67. 

Woolsey, Royden I., Orinda, Calif.; College 
of Dentistry, University of California, 1901; 
died March 13; aged 70. 

Wooton, John A., Hastings, Mich.; College 
of Dental Surgery, University of Michigan, 
1896; died May 3; aged 74. 
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Alabama 
Arizona 


Arkansas 
California 


S. California 
Colorado 
Connecticut 
Delaware 

D. of Columbia 
Florida 


Idaho 
tHinois 
Indiana 
lowa 
Kansas 
Kentucky 
Louisiana 


Maine 
Maryland 


Massachusetts 
Michigan 
Minnesota 


Mississippi 
issouri 


Montana 
Nebraska 


Nevada 


New Hampshire 
New Jersey 


New York 


Panama Canal Zone 


Pennsylvania 
Puerto Rico 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 


Utah 


Vermont 
Virginia 


Washington 
West Virginia 
Wisconsin 


Wyoming 


MEETINGS OF STATE SOCIETIES 


Date 
May 2-4, 1949 


Nov. 21-23 


April 4-6, 1949 
May 25-27, 1949 


Dec. 12-15 


Oct. 11-13 
Oct. 28-31 


May 9-12, 1949 


May 16-18, 1949 
May 2-4, 1949 


April 3-6, 1949 
June 1-4, 1949 


May 2-5, 1949 
April 11-13, 1949 
Feb. 21-23, 1949 


April 10-13, 1949 
April 10-13, 1949 


May 5-7, 1949 
May 9-11, 1949 


June 3-4, 1949 
April 27-29, 1949 


May 10-13, 1949 

May 19-21, 1949 

May 8-11, 1949 

Nov. 7-10 

April 10-13, 1949 

Feb. 28-Mar. 2, 
1949 


May 15-17, 1949 
May 16-19, 1949 
May 2-5, 1949 


May 22-24, 1949 
April 11-13, 1949 


May 16-18, 1949 
April 19-21, 1949 


Place 
Biloxi 


Little Rock 


Los Angeles 
Colorado Springs 


Holiywood 


Augusta 
Lihue 


Peoria 


Indianapolis 
Des Moines 


Louisville 


New Orleans 


Boston 
Detroit 
Minneapolis 
Vicksburg 
St. Louis 
Bozeman 
Lincoln 
Reno 


Atlantic City 


Buffalo 
Pinehurst 
Bismarck 
Columbus 
Oklahoma City 
Portland 


Aberdeen 
Knoxville 
Houston 


Woodstock 
Roanoke 


Wheeling 
Milwaukee 
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G. W. Matthews 
H. G. DeWolf 


D. M. Hamm 
L. E. Linehan 


M. E. Ralston 
R. A. Downs 

E. S. Arnold 

G. Zurkow 

K. H. Wood 

J. I. Todd 

J. M. Heard, Jr. 
J. W. Dawe 

R. Sutcliff 

P. W. Clopper 
E. E. Ewbank 
H. I. Wilson 

F. A. Richmond 
A. B. Coxwell 
J. S. Bernhard 


P. W. Anderson 


E. L. Passagno, Jr. 


P. E. Adams 
F. Wertheimer 
C. V. E. Cassel 


*. C. Sneed 
W. Digges 


. S. Renouard 
. A. Pierson 


. G. Jacob 
. E. Williams 
. Carr 
Eilar 


Or 


™> 
| 


. Hurley 


Ono 
> 


S. Ballinger 


Larrow 
E. John 


F. J. Dingler 


& J. Gavelda 
K. F. Crane 


J. D. McNiff 


Address 


1922 Tenth Ave., S., 
Birmingham 5 
pms National Bank Bldg. 


Tucso’ 
Clarksville 
450 Sutter St., 
San Francisco 
903 Crenshaw Bldg.., 
Los Angeles 6 
724 Republic Bldg.., 

nver 2 
37 Linnard Rd., 
W. Hartford 
301 Medical Bidg.. 
Wilmington 
202- 1835 Eve St., N. W.., 
Washington 
433 St. James Bldg., 
Jacksonville 
Persons Bldg., Macon 
P. QO. Box 39, Honolulu 10 
Twin Falls 
623 Jefferson Bldg., Peoria 2 
Kingman 
417 Higley Blidg., 
Cc r Rapids 
1008 Blidg., 
Kansas Cit 
1976 Blvd., 
Louisville 
407 Medical Arts Bldg., 
Shreveport 
32 Deering St., Portland 3 
415 Medical Arts Bldg., 
Baltimore 1 
227 Commonwealth Ave.. 
Boston 16 
Michigan Department 
of Health, Lansing 
Lowry Medical Arts Bldg.. 
St. Paul 
Osyka 
Exchange National Bank 
Bldg., Columbia 
305 Phoenix Bldg., Butte 
Federal Securities Bldg., 
Lincoln 
505 Chestnut St., Reno 
814 Elm St., Manchester 
407 Copper St., Camden 
First National Bank Bldg., 
Albuquerque 
1 Hanson Place, Brooklyn 
Rocky Mount 
Northwood 
185 E. State St., Columbus 
Hennessey 
722 Selling Bldg., 
Portland 5 
Box 1094, Ancon 
421 Market St., Kingston 
9 Villa St., Ponce 
84 Broad St., Pawtucket 
201 E. North St., Greenville 
Sioux Falls 
Exchange Bldg., Memphis 
313 Medical Arts Bldg., 
Dallas 
1001 Tribune-Telegram 
Bldg., Salt Lake City 
Middiebury 

804 M Medical Arts Bldg., 
Roanoke 
1502 Medical & Dental 


1233 Bidg., 
Milwaukee 2 
208 Grand a. Laramie 
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STATE BOARDS OF DENTAL EXAMINERS 


Address 


24 N. Second Ave., Glendale 
Room 307, 507 Polk Street, 
San Francisco 2 


New London 

1726 Eye St., N. W.., 
Washington 

504 Broadway, Gary 

719 Roshek Bldg., 
Dubuque 

334-100 First Avenue Bldg. , 
Rochester 

508 Lamar Life Bldg., 
Jackson 

79 E. State St., Columbus 
Northampton National 
Bank Bldg., Easton 
1005-6 Medical Arts Bldg., 
Nashville 3 

312 Capital Nat’l Bank 
Blidg., Austin 

510-16 Goff Bldg., 
Clarksburg 


Address 


R. L. Montgomery Ave., 


State Date Place Secretary 
Arizona Oct. 6-9 R. K. Trueblood 
California Feb. 7, 1949 San Francisco K. I. Nesbitt 
June 13, 1949 Los Angeles 
July 25, 1949 San Francisco 

Connecticut Nov. 16-20 Hartford C. G. Brooks 
D. of Columbia Jan. 10-14, 1949 Washington D. S. Thorn 
Indiana Nov. 8-11 Indianapolis Carl A. Frech 
lowa Oct. 11-15 Iowa City H. M. Willits 
Minnesota Jan. 3-7, 1949 Minneapolis E. E. Comartin 
Mississippi Jan. 11, 1949 Jackson J. C. Boswell 

io Oct. 4-9 Columbus E. D. Lowry 
Pennsylvania Dec. 6-11 Philadelphia R. E. V. Miller 
Tennessee Dec. 13-17 Memphis J. J. Vaughn 
Texas Oct. 11-15 Dallas R. T. Weber 
West Virginia June 27-29, 1949 West Liberty R. H. Davis 

OTHER MEETINGS 

Name Date City Secy. or Chm. 
Alumni Association Oct. 12-14 Buffalo 
of the University Chm. Press an 
of Buffalo School Publications 
of Dentistry, Forty- 
Sixth Annual Meeting 
American Academy of Dec. 5 Pennsylvania W. M. Greenhut 
Dental Medicine Secy. 
American Public Nov. 8-12 Boston R. M. Atwater 
Health Association Secy. 
Seventy-Sixth Annual 
Meeting 
American Society for the Oct. 25 New York N. H. Feldman 
Advancement of General Exec. Secy. 
Anesthesia in Dentistry, 
Fall Meeting 
Central Section of the Oct. 25-26 Lincoln, Nebr. E. E. Shepard 
American Association Secy. 


of Orthodontists 


Denver Dental Association, 
Forty-Second Annual 
Mid-Winter Meeting 


Detroit District 

Dental Society 
mth Annual 

Dental Review 


Federacao Odontologica 
Brasileiro, Fourth 
Mgresso 


Fifth Annual Seminar 
for the Study and 
Practice of Dental 
Medicine 


Greater New York 
Dental Meeting, 
Twenty-Fourth Annual 
Meeting 


Jan. 9-12, 1949 


Nov. 3-4 


July, 1949 


Oct. 17-21 


Dec. 6-10 


Denver 


Detroit 


Recife, 
Brazil 


Palm Springs 


New York 


H. A. Neuman 
Secy. 


L. A. Katzin 
Gen’! Chm 


R. Ewerton 


M. G. Lewis 
Exec. Secy 


Mabel Purdy 


Secy. 


ullaio 


124 East 84th St., 
New York 28 


1790 Broadway, 
New York 19 


730 Fifth Ave., 
New Yor 


4500 Olive St., 
St. Louis, Mo. 


724 Republic Bldg., 
nver 


4421 Woodward Ave., 
Detroit 1 


277 Avenida 
Rio Branco, 
Rio de Janeiro 


1618 Ninth Ave., 
San Francisco 22 


Rm. 106A, Hotel Pennsyl- 
vania, New York 1 
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T 
Fall Clinic 


Greater Philadelphia 
Annual Meeting 


Mid-Continent Dental! 
Louls Dental 


Congress, 
Seclety. Eighth Annual 


Montreal Dental Ciub, 
-Fourth Annual 


National Board of 
Dental Examiners 


New England Dental 
Annual 


Odontological Society 
of Western Pennsylvania, 
Annual Meeting 


Seventh Pacific 
Science Congress 


Twenty-Third Journees 
Dentaires de Paris 


Date 


Feb. 2-4, 1949 


Nov. 21-24 


Oct. 24-27 


Nov. 21-22 


Oct. 26-28 


Feb. 2-8, 1949 
Feb. 16-22, 1949 


Nov. 24-28 


The Journal of the American Dental Association 


City 
Philadelphia 


St. Louis 


Montreal 


Boston 

New Orleans 
New York 
Pittsburgh 


Auckland, N. Z. 


Christchurch, 
7 


Paris 


Secy. or Chm. 


R. Adams 
Secy. 


L. M. Shanley 
Chm. 


M. L. Donigan 
Director 


G. L. Teall 
Secy. 


J. F. Barton 
Secy. 
L. J. Shoeny 
Chm. Pub. Rela- 
tions 

O. Jacobson 
Secy. 


W. E. Craig 
Secy. 

G. Archey 
Secy. 


Robert DuPont 
Secy. 


*Examinations will be held in schools where there are five or more candidates. 
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501 Stock Exchange 
Bldg., Philadelphia 2 


7800 Maryland Ave., 
Clayton 


Drummond Medical Bldg. 
Montreal 25 


Box 71, Hiawatha, Kan. 


43 Farmington Ave., 
Hartford 5 


Maison Blanche Bldg., 
New Orleans 


35 West 8ist St., 
New York 


Jenkins Bidg., 
Pittsburgh 22 


Seventh Pacific Science 
Cong., Auckland Institute 
& Museum, Box 27, 
Newmarket, Auckland, 

S. E. 1, New Zealand 
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aris 


4 504 
| — 4 
2 
Meeting 
New Orleans Dental 
Association, New 
Orleans Dentai 
Northwestern Society } 
| of Orthodontists 4g 
4 
j 
3 
q 


i 
= 
a 
\ 
: 
x 2 
£ 
BS 
: 
‘ 
“a 


